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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. | 


4 mg. tar’, 11 mg. nicotine av. per cigarette by ЕТС method. 


OU DON’T GET TO BE 


* It isn't just the mountains that аге 3: 
* rugged in Maine: The driving, / | 
“conditions and the price of gas are no a 
picnic either. 
The same goes for Vermont. And. x 
certainly for Alaska. ^ 
That's why it's very, very interest- 
ing that in all three states the #1 im- 
ported car is Subaru. 


Why? Our cars are 
dependable. Easy on 
gas. And easy to handle. | 


We make a full line 

of front wheel drive and MPG: 

On Demand 4- wheel 

drive vehicles that can handle almost 
anything. 

And on top of being very afford- 
able, they've earned a reputation for 
durability and reliability. Great to have 
no matter where you live. 

In fact, even if you only see snow 
on television, wouldn't it be great 
to have a car that's over-qualified? 


MW WAGON 


m xU p UK 


*198 EPA ESTIMATES FOR OUR 4WD WAGON. USE ESTIMATED MPG FOR COMPARISONS. YOUR MILEAGE MAY DIFFER DEPENDING ON DRIVING SPEED, WEATHER CON- 
DITIONS AND TRIP LENGTH. ACTUAL HIGHWAY MILEAGE WILL PROBABLY BE LESS. (COSUBARU OF AMERICA, INC. 1980. 
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NOW CUT TO $159 


You're free at last from phone cords and extra monthly service charges. 
Here's a phone that uses your own phone number and requires no installation. 


Y ou're out for a walk. About halfway 
around the block, you hear a pleasant 
beeping sound. To the amazement of 
those nearby, you reach in your pocket, 
extract a small 12 ounce object, and 
answer your telephone. 

The sound quality is so good that ex- 
cept for the occasional sound of a 
passing car, nobody would suspect that 
you weren't sitting at home in your 
living room as you talk to them. 

The new 700ft extended range cord- 
less telephone by Universal Security, 
works perfectly on all push button or 
rotary dial phone systems, both at home 
and at the office. 

You don't need a special phone num- 
ber. There is no operator involved as 
there is in mobile phones. You plug this 
phone in just like any regular extension 
phone and there are no phone company 
monthly charges. 

DO YOU HATE YOUR PHONE? 

If you're inundated with phone calls 
all day, consider the new found freedom 
you'll experience with this cordless 
phone. It’s so comfortable to use, you 
will reach for it first, even before you 
reach for your own desk phone. 

Imagine for a moment that you are 
seated at your desk talking on the 
phone. As you talk, get up and stretch 
or go sit in a more comfortable chair. 

Step out of your office and hand your 
secretary a note, or even walk right out 
of the building to the lunch truck or a 
nearby restaurant. The person you are 
talking to will never know. 

Y ou can place or receive calls within 
an area about equal to 12 football 
fields depending on environmental con- 
ditions. While you're talking, you can 
walk to a colleague's office to confer, or 
make a trip to the shipping department 
to check on a client's order in person. 

The sound is crisp and clear. It is both 
static and drift free. There are no push 
to talk buttons. It's just like a normal 
phone. Plus, you can even control the 


volume. If you dial a busy number, the 
phone will remember the number and 
redial it for you automatically with the 
touch of a single button. 
HOME AND OFFICE 

Use your cordless phone at the office 
during the week, then just ‘throw’ it in 
your briefcase before you leave work. 
Y ou can use it all weekend at home. 

Simply plug in the AC plug and the 
modular phone plug at the office or at 
home. The cordless phone goes where 
you go and is operational in 30 seconds. 


Just plug in the base unit, The handset 
goes where you go. 


YOU'LL LOVE IT AT HOME 

Imagine walking the dog while talking 
on the phone. If you're needed at home, 
you can even be paged. 

Think of the convenience for your 
wife, of being able to talk on the phone 
while keeping track of the children. She 
can check on them in the yard or down 
the street. 

Consider the security of being only 
seconds away from the police or fire de- 
partment. You can instantly call a 
doctor or anyone, anywhere. It’s a 
superb personal security device. 

Just walking from room to room, or 
up and down stairs cord-free is a real 
thrill. You can take a bath, mow the 
lawn or order a pizza from anywhere. 

When your phone arrives, why not 
make a call from the living room or 
garden. It's a great combination of posh 
luxury and life saving utility. 


NO INSTALLATION 

If you can plug in a lamp, you can 
install your new cordless phone. 

At the office, with multiline phones, 
we offer the phone octopus for $9.98. 
(It's a $24 value) You simply insert it 
at the cable junction by your phone and 
you can select between 3 different lines. 

Y ou can of course call the phone com- 
pany and they'll put a jack in for a one 
time charge of about $15. 

A SECURE INVESTMENT 

Universal Security Instrument Co. is 
an electronic security company. The 
new Tote and Talk 3200 is U.S. Gov- 
ernment approved. It is both FCC and 
UL listed and is backed by Universal's 
limited 90 day warranty. DAK is Amer- 
ica's largest direct selling manufacturer 
of magnetic products. 


TRY THE TOTE AND TALK 
RISK FREE 

Experience the thrill of total phone 
freedom as you roam throughout your 
home, yard or even a neighbor's house. 
You'll save time at the office with this 
cordless phone at your side. 

Try the Tote and Talk for 30 days. If 
you aren't 100% satisfied for any reason 
simply return it in its original box for a 
courteous refund. 

To order your cordless Tote and Talk 
risk free with your credit card, call our 
toll free hotline, or send your check for 
the special sale price of only $159 plus 
$3 for postage and handling. Item 9202 
Add $9.98 for the Multiline octopus. 
Item 9113. (CA res add 6% sales tax.) 

It's a risk free investment that will pay 
for itself many times in convenience, 
security, and savings in time. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, Popular Science, 


380 Madison Ave., 
ume of mail, we are unable to acknowledge unpublished 


New York, N.Y. 


10017. Because of the large vol- 
etters. 


Picking programs 


Its about time someone acknowledged 
the importance of software in small-com- 
puter systems [Computer Power," PS, 
July]. Finding the software їо do a job and 
finding the software to do the best possi- 
ble job are two completely different 
things. Really good software is usually 
tied closely to the hardware it runs on, so 
when you choose software you are also 
indirectly selecting hardware. Good soft- 
ware is not as universal or as plentiful as 
many people are led to believe. 
Brian D. Jahn 
Appleton Computer Center 
Appleton, Wis. 


Bill Hawkins replies: "Mr. Jahn makes a 
good point. That's why PS will be starting 
software coverage on a regular basis very 
shortly." 


Tents: from beginning to end 


Did Susan Renner-Smith misplace the ori- 
gin of computer-designed tents [Tension 
Structures,” PS, July]? The article reads as 
though the engineering firm Geiger-Ber- 
ger were the original designer. | believe 
that the first such structure was the Pavil- 
ion of the Federal Republic of Germany at 
Expo 67 in Montreal, designed by archi- 
tect Frei Otto. Has it really taken 14 years 
for someone to adapt this concept to com- 
mercial building? 

W. N. Coombes, Clifton Forge, Va. 


You call tension structures "almost per- 
manent'' because "they will last at least 20 
years, probably 40." Thats permanent 
like curling your hair every Friday. Like 
today's cars, these tents won't quite last 
until paid for. 

Walter H. Carnahan, Rochester, N.Y. 


Susan Renner-Smith replies: “The work 
of Frei Otto was indeed an influence on 
the Geiger-Berger team. But the Federal 
Pavilion was not a fabric tension structure. 
its skin was rigid plastic supported by a 
steel net. By contrast, tension-structure 
fabric is cut and prestressed so that no 
supporting cables are needed—only edge 


Check below to report a change ol address. Or to get more mail 


MOVING NOTICE. Put your old address at 
left, your new one at right (Please give us 
six weeks' notice.) : 


UNLISTING SERVICE. Check here if you don't 
want to receive mail from advertisers who 
use the PoPuLAR Science list, (Be sure to 
attach your label at left.) 


LISTING SERVICE, Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR SCIENCE list. 
(Be sure to fill in your name and address 
at right.) 


supports and masts. It did not take 14 
years for the technology to develop. As 
noted in the article, the first permanent 
tension structure was erected in California 
in 1973. 

"As for planned obsolescence, how 
many office buildings or other commer- 
cial structures last more than 50 years, 
anyway? In New York City, where this 
writer lives, new buildings are replacing 
old ones all the time." 


The debate heats up 


The conflict over the use of corn for alco- 
hol production versus its use for food is 
spurious [Тһе Great Gasohol Debate," 
PS, July]. The grain of the maize plant is 
less than 10 percent of the total weight of 
the plant. It is the rest of the plant that 
should be converted to alcohol. If we 
include wheat, soybean, and lumbering 
wastes along with corn residue, it should 
easily be possible to produce two billion 
tons of alcohol annually—without the sac- 
rifice of a single gram of food. So we can 
burn our corn (the stalks) and eat it, too. 

David F. Mayer, Columbus, Ohio 


Because most potential users of gasohol 
are distant from its point of production, 
the energy advantage is used up in distri- 
bution. Gasohol is effective as an alterna- 
tive fuel only when localized in agricul- 
tural regions. We must remember that 
renewable-energy technologies cannot 
be strained beyond their usefulness. 
Mark Burger, Grand Rapids, Mich. 


Unfortunately, Edward Edelson did not 
expand his inquiry to consider the use of 
100 percent alcohol as an automotive fuel. 
The alcohol used in gasohol must be 
almost 200 proof to mix with the gasoline. 
Alcohol burned by itself can be of lesser 
purity. It takes a lot of energy to get that 
last little bit of water out of the alcohol. 
Frank 5. Chaplin, Blounts Creek, N.C. 


Mr. Edelson failed to consider how much 
irrigation water would be needed if corn is 
used to make gasohol. We in Nebraska 
could face a severe water shortage if 


[Continued on page 152] 
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| POLICE RADAR MEETS ITS MATCH. 
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| Developed by B.E.L. Laboratories 9.445 to 24.445 
after 12 years of research, the GUL GHz). It success- 
Micro Scan car radar detector has fully detects all xis 
v repeatedly proven its superior signal police radar— 


sensitivity. 

Thousands of users agree you 

need spend no more than $95 to 
p completely protect yourself. 
Plenty of warning. 

In separate tests conducted by 
Canadian Tire Corporation and Motor 
Consumer Report, the GUL demon- 

" strated a detection distance signifi- 
cantly greater (on both X and K bands) 
than its top three competitors—the 
Fuzzbuster XK, the Whistler XK and the 
XK Snooper. 

GUL won the CB Magazine com- 


Large elliptical horn antenna detects radar from all 
sides, even when approaching hills and curves. 


parison, involving 12 leading detectors. 
Monitoring straight line detection, the 
. GUL's 9,029 foot range topped the list. 
Signals of .01 millionths of a volt 
are sufficient to trigger the GUL's 
scanning alert system (ranging from 


including the 
new KH-11 
short pulse. 

The GUL 
has a nondirec- 
tional antenna; 
its large elliptical 
horn pulls in sig- 
nals from front, side ' 
and rear. This 360? 
detection field maxi- 
mizes sensitivity, 
providing you with 
valuable warnings 
—even when approaching hills and 
curves. CB Magazine's comparison 
bears this out: in a K band test for 
around-the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and behind, it 
was found to be the most effective 
detector in the dozen. 

Doesn't cry “wolf.” 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals from 
taxis and ham radios, as well as hos- 
pital microwaves. 

But the GUL shows no sign of 
falsing when exposed to radio signals 
of any kind. Its sophisticated circuitr 
is completely shielded by a diecast 


миске 


GUL's new remote 
gives the same per- 
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formance—but with full concealment. 


aluminum case which protects the input 
terminals from stray signals. The alum- 
inum provides lightness, along with 
durability not found in plastic casings. 
A double warning system. 

Both a tone and light come on in 
the presence of radar, and remain on 
until radar is gone. You're never lulled 
into a false sense of security by a tone 
that sounds only once. The tone is con- 


trolled with front-mounted on/off switch. 


In addition, the GUL uses an 
internal voltage regulator, commu- 
tating filter, and synchronous detector 
to minimize power consumption. This 
also provides a more stable gain set- 
ting. And an automatic gain control 
has been added, for different city and 
country conditions. 

Easy to install. Dash or remote. 

The compact GUL measures only 
4" x 3" x 44%", Its glare-free matte 
black case weighs just 20 oz. To 
mount, simply fasten the adhesive 
Velcro pad to the top of your dash- 
board; a matching velcro foot keeps 
the unit securely anchored—and allows 

for rapid removal. Just plug the unit 
into your cigarette lighter. 
' The GUL is also available їп 
a $129 under-the-hood remote 
model. Specially sealed to keep 
out moisture and extreme 
temperature, it installs in an 
hour with ordinary tools. 
2" x 1“ warning panel 
can be placed over- 
head or into the dash 
—so everything s 
neatly out of sight. 
Try it yourself. 
Order the GUL Micro 
Scan today. Hoad test 
it yourself. You'll find it the 
finest electronic counter-intelligence 
you can own, or return it within 30 
days for a courteous refund. The 
Sharper Image guarantees your satis- 
faction. Both models come complete 
with instructions and 120 day warranty. 


30-DAY HOME TRIAL 
E For dash iure pec vicine 
Ш 4131 for $95. For new remote 

m model, order #355 for $129. Credit 
- card holders may use our toll-free 
number below. Or send check for 
© specified amount, plus $2.50 deliv- 
I ery. Add 6% sales tax in California. 
: And please mention this magazine. 


* 800 227-3436 


This One 


ШЇ 


| = .5477...for your third guess. Repeat this process 


| з= 4 гүз! 


1x°+7x-4-0? 


: It looks HARD with that x? term, í 
| but its EASY to get х = .547928287. 
{ Use your calculator right now to 


| “Fy METHOD OF 
| INFINITE-LIMITS 


Set x! + 7x 24 = (x! --7)x and then x=4/(x?+7). 
Now make a first guess of x —^' and use it on 

| the right-hand side to calculate 4/(.5'+7)=.55... 
Let .55 be your second guess and get 4/(.55? +7) 


for greater and greater accuracy. 
| «QUICK -EASY `0 

*QUARANTEED «FUN, TOO! ; 
INTRIGUED BY CALCULATORS! Then you can А 
step up your math skills fast! Use my new method in 

| uidebook form. It’s called CALCULATOR 

ALCULUS and comes with this guarantee: If after 

j£ days you're not astounded at the problems you rel 
solving on your own calculator, return the 
guidebook for an immediate refund. 

But the point is - you won't want to send it back. 
For this is the easiest, fastest shortcut ever! The day 

J you receive pr copy in the mail you'll want to put 
it to work, It's that exciting and helpful. 

My name is Dr. George McCarty. I teach math at 
the University of California. 1 wrote this guidebook 
to cut through the confusion. It does just that — 
with worked-out examples, simple exercises and 
practical problems — all designed to work with 

[erection and magic on your calculator! 

POWER METHODS. Need to evaluate functions, areas, 
volumes — solve equations — use curves, trig, polar ee 
dinates — find limits for sequences and series? It's all here! | 

i If you're in the biological, social or physical sciences, 
you'll be doing Bessel functions, carbon dating, Gompertz’ 
growth curves, half-life, future value, marginal costs, 
motion, cooling, probability, pressure — and plenty more 
(even differential equations). 

Important numerical techniques? Those algorithms are 
here, too: rational and Pade approximation, bracketing, con- | 
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tinued fractions, Euler's method, Heun's method, iteration 
I functions, Newton's method, predictor-corrector, successive 
substitutions, Simpson's method and synthetic division. 
LOOK AT WHAT USERS SAY: Samuel C. 
McCluney, Jr., of Philadelphia writes: | 
| CALCULATOR CALCULUS IS GREAT! For ten 
years | have been trying to get the theory of calculus 
[through my head, using home-study courses. It was 
not until I had your book that it became clear what 
[the calculus was all about. Now I can go through the | 
other books and see what they are trying to do. With 
f your book and a calculator ile whole idea becomes] 


clear in а moment, and is a MOST REFKESHIN 
EXPERIENCE. I program some of the iterative prob- 
lems you suggest and it always GIVES ME A THRILL 
to see it start out with a wild guess and then approach | 
the limit and stop.” 

Professor John A. Ball of Harvard College (author | 
of the book ‘Algorithms for RPN Calculators’) writes: 
"I wish I had had as good a calculus course.” 

Professor H. I. Freedman of the U. of Alberta, 
writing in Soc. Ind. Appl. Math Review, states: 
“There can be no question as to the usefulness of this 


OE [ов of exercises...very clearly written апа 


makes for easy reading.” 

| C.B. of Santa Barbara e "Your book has given| 

Ё те much instruction and pleasure. 1 do not hesitate 
to recommend it. ‘CALCULATOR CALCULUS’ is a 
book that inspires the reader to understand 

[еуин down to the last detail. You seem to have] 
put your heart into the teaching." 

i I WANT YOU TO TRY THIS. Get my con] 
plete kit, with a TI-35 calculator, a 200 p. Student 
Math Book, AND the guidebook, ALL for peaa 
(for shipping to USA add $2, or $5 by AIR; Foreign 
$5, or 410 AIR), in Calif. add $2.40 tax. 

If you already have a scientific calculator, you 
can invest in ‘CALCULATOR CALCULUS’ for only | 
los $14.95 (to USA or foreign: add $1 for shipping, 
or $4 by AIR; in Calif. add 90¢ tax). | 
As pennywise Ben Franklin said, “An invest- 
е in knowledge pays the best dividends.” GET 


STARTED NOW — Tax deductible for profes- 
sionals. 
| NO RISK WHATEVER! Send for it today. Be 


sure to give me your complete mailing address with 
15-с, check or money order. If you want to charge iel 
in or MC), tell me your card no. and exp. е 


Prompt shipment e 
guaranteed. ера. WH: Cant | 
[Thank youl | 
EduCALC Publications, Dept. ТЭ у 
i Box 974, Laguna Beach, California 92652] 
In Calif. (also AK and НІ), call 714—497-3600; 
| elsewhere TOLL FREE 24-hour Credit Card orders: \ 

800. 8540561, Ext. 645; Dept T9 _ 
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Renault turbo 
— economy plus 
performance 


I pressed the gas pedal to the floor and 
accelerated to 60 mph in just over 10 
seconds. Yet I averaged 29 mpg on a 
tough test route of fast highways, 
twisting roads, and city traffic. Such 
economy and performance are the 
joint pluses of the Renault 18 turbo I 
was driving. It’s also the lowest-priced 
turbine-equipped car available in Eu- 
rope. 

How does it differ from others? 

® Compression ratio. With most 
turbos the engine compression ratio is 
substantially lowered to avoid dan- 
gerously high cylinder pressures and 
knocking when the blower cuts in at 
around 3,000 rpm. Below 3,000 rpm— 
which is where most in-town and 
relaxed driving takes place—there is 
substandard power, which can make 
for less-than-enjoyable driving. 

Renault, however, uses an unusual- 
ly high compression ratio—8.6:1—for 
good thermal efficiency at low rpm. 
Excessive pressure at high speeds is 
prevented by an intercooler located in 
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How Renault's turbo works: Air enters the 
filter (1), is compressed by an impeller (2), 
then cooled by a heat exchanger (3) 
before reaching the carb (4). Fuel-air mix- 
ture enters cylinder through intake valve 
(5). Burned gas leaves through exhaust 
valve (6) and travels through exhaust 


the induction system (see drawing). 

Generally found only in expensive 
European turbos such as the Audi 
Quattro, this small, radiator-like heat 
exchanger cools and thus contracts 
the compressed air from the blower 
before it reaches the engine. Increased 
density of the air allows ramming a 
bigger charge into the cylinders, so 
the engine cranks out more power 
before knock occurs. 

® Carburetion. Unlike its upmar- 
ket rivals, which use fuel injection, 
the Renault uses a fuel-stingy single- 
barrel Solex. It is on the pressure side 
of the turbine instead of the more con- 
ventional intake side. Its 24-mm 
throat increases mixture velocity for 
good cylinder filling at low rpm when 
the blower isn’t on. 

The 1.5-liter engine produces 105 
hp, compared with 79 hp for the 1.6- 
liter engine in the standard R18. Max- 
imum torque for the turbo engine is 47 
percent higher than for the standard 
1.6-liter power plant.—David Scott 
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manifold (7). Hot gas spins turbine wheel 
(8), thereby turning air compressor (2). 
Waste gate (9) diverts exhaust gas from 
turbine when boost pressure in cylinders 
reaches a danger point. Knock sensor (10) 
controls operation of the waste-gate 
mechanism, which prevents damage. 
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There are six forces that bring success. 
Follow them and you'll succeed. 
Don't follow them and you'll fail. 


Have you ever wondered why some 
people always succeed and everything 
they touch turns to gold? And then there 
are others who can't win no matter how 
hard they try. 

The answer may not be luck. Although 
the real winners in our society may appear 
lucky, the reasons for their success may 
be just the opposite of what you think. 

Thats the discovery that Joseph 
Sugarman made. Sugarman was a failure. 
Everything he touched turned to garbage. 
He was a college drop out, never took a 
course in business, creative writing, and 
had terrible grades in English. Yet Sugar- 
man was able to start a business in the 
basement of his home and become one of 
the nation's top copywriters and mail order 
entrepreneurs while making millions of 
dollars in the process. 


WAS IT A FORMULA? 

Did Sugarman discover the "Wealth 
Formula" the "Secrets to Success," or 
some other trite expression? "Not true," 
he says. “I simply took my few successes 
and many failures and discovered six 
reasons why | failed and six reasons why | 
was successful. 

“The reasons | succeeded seemed like 
forces. Whenever | followed them, | suc- 
ceeded despite myself. Whenever | didn't 
follow them, | failed.” 

Sugarman used his concept, which he 
called “Success Forces,” to build his 
business and create the material wealth 


that many people only dream about. He 
owned several cars, airplanes, four beau- 
tiful homes—all the material wealth he 
ever wanted. 

But he still wasn’t convinced. Some- 
thing like Success Forces had to be in 
some other book on success. So he read 
success books, studied Chinese philos- 
ophy, and bought every motivational cas- 
sette tape he could find. 


BE YOURSELF 

He soon discovered why his concept 
was different. Success Forces lets you be 
yourself and guides you towards making 
simple choices that can ultimately change 
your life. If you make the right choices, you 
are literally forced into success despite 
yourself. Make the wrong choices and 
you're destined for failure. 

A few of the Success Forces you may 
already know and have been subconsci- 
ously following for years. Others, you may 
have been fighting, thinking that you would 
fail when all along you would have suc- 
ceeded. A few of his Success Forces in- 
deed require action but the type of action 
that everybody can take. 

Sugarman has masterfully put together 
his six "Success Forces," his philosophies 
and the story of his rise to success, in a 
200 page hardbound book entitled "Suc- 
cess Forces" and he uses the same writ- 
ing skill that has made him one of Amer- 
ica's top advertising copywriters. 

Success Forces is not a step-by-step 


book on how to get into a business. It does 
not matter if you want to work hard, take it 
easy, or just plain be successful. 


FOR A LIFETIME 

There's a saying: "You can feed a per- 
son a fish and that person will eat for a day. 
But teach a person to fish and that person 
will eat for a lifetime." Success Forces will 
help you for a lifetime. 

Success Forces will help everyone— 
from those who are indeed already suc- 
cessful and don't know why, to those who 
want to be successful and don't know how. 
Students, doctors, business persons— 
everybody will find Success Forces an up- 
lifting experience. Order your copy today. 
If you are not satisfied, return it anytime 
within one year for a full refund. Copies are 
only $9.95 plus $2.00 for postage and 
handling. Special autographed copies are 
only $2 extra. Simply send a check or 
money order to the address below (Illinois 
residents add 696 sales tax) or credit card 
buyers call our toll-free number below. 


PRODUCTS 
THAT 
THINK 


Dept.PS One JS&A Plaza 
Northbrook, Ill. 60062 


(312) 564-7000 
Call TOLL-FREE ........800 228-5000 
їп Nebraska Call ........800 323-6400 


©JS&A Group, Inc.,1981 


DETROIT REPORT 


By JIM DUNNE 


Future Fords 


For 1983 Ford will have a new line of front- 
wheel-drive Ford Granadas and Mercury 
Cougars, built on a chassis still under 
development. The cars will be two- and 
four-door sedans with V6 and four-cylin- 
der engines. Their styling will be unlike 
anything now in Ford's lineup (see article 
in this issue) and will feature sleek shapes 
aerodynamically years ahead of the com- 
petition. Sloping hood and deck lines will 
be integrated with a rounded roof line. 
The grille will blend back into the slope of 
the hood, while the taillights will angle in 
the opposite direction to follow the line of 
the rear deck. There will be few protru- 
sions; handles, lights, and trim will be 
flush with the body to form the smoothest 
skin yet. The goal: low aerodynamic drag 
for improved fuel economy. The new cars 
will fit just above Escort/Lynx in the Ford 
lineup. 

Two other new models are planned for 
1983. The Ford LTD and Mercury Marquis 
will be restyled. They'll use the current 
rear-drive Granada/Cougar chassis and 
have a shorter wheelbase, smaller overall 
size, and much-improved fuel economy. 
The new-for-'82 220-cu.-in. V6 engine will 
be standard on these smaller full-size cars, 
with an optional V8 for heavy-duty use 
such as police work and trailer towing. 
Styling will not be as extreme as in the 
all-new Granada/Cougar, but the cars will 
feature many aerodynamic improve- 
ments. To aid product recognition, grille 
and taillight designs will be similar to 
those on current big cars. Wheelbase will 
be cut from 114.3 inches to 105.5, and 
overall length will be slashed by about a 
foot from the present 212.3 inches. The 
smaller exterior dimensions and engines 
will mean an 800-1,000-Ib. weight reduc- 
tion; that should translate into a fuel- 
economy gain of approximately three 
miles per gallon. 


Chrysler reaches both ways 


Chrysler has arranged with France's Peu- 
geot to develop a new subcompact-car 
line that is now set for 1984 introduction. 
The latest agreement also includes the 
use of a Peugeot-built four-cylinder turbo- 
charged-diesel engine in Chrysler's do- 
mestic cars. That means that Chrysler will 
be getting cars and engines from both 
Japan and Europe in the coming years. 
Earlier this year, Chrysler's working 
agreement with Mitsubishi (supplier of 
Dodge Colt/Plymouth Champ, Dodge D50/ 
Plymouth Arrow mini-pickups, and 2.6- 
liter engines for the K-cars) was redefined 
to run longer. This means that Chrysler 
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will have a variety of small cars to offer in 
the mid-1980's and that its diesel-engine 
supply problem has been solved. The new 
Peugeot car design will supplement 
Dodge Omni/Plymouth Horizon and wil! 
be sold alongside Colt/Champ in Chrysler, 
Dodge, and Plymouth dealerships. 


New Jeeps 


American Motors is planning a major 
change in its Jeeps. Tooling orders for the 
project have been placed, which would 
normally mean that production would 
begin within one-and-a-half years. How- 
ever, money problems have added per- 
haps six months to the timetable. The 
planned Jeeps—which will still be called 
1983 modeis—will be smaller, lighter, and 
more fuel efficient. Four-cylinder engines 
will dominate the power lineup, as they 
did in the original military Jeeps of 
WWII. 


Ford's diesels 


Ford will follow Chrysler's lead in going to 
Europe for engines and is scheduled to 
buy 190,000 BMW-Steyr diesel engines in 
1983-1984. The 2.4-liter turbocharged 
sixes aren't yet in production, but will be 
Offered in full-size Fords, Lincolns, and 
Mercurys. Ford is also expected to buy 
four-cylinder turbodiesels from the same 
source for the big-car lines when they're 
switched to front-wheel drive in 1985- 
1986. 


When will we learn? 


Only seven percent of Americans use seat 
belts. In Sweden, where usage is manda- 
tory, 85 percent buckle up. The result: 
Driver deaths dropped almost 50 percent, 
while passenger deaths dropped 67 per- 
cent. That's from a study released by the 
American Seat Belt Council, which details 
seat-belt usage in 21 of the 29 countries 
with mandatory-use laws. ASBC feels that 
the key to getting more people to buckle 
up is strict enforcement of mandatory 
seat-belt-use laws. The dollar savings of 
seat-belt use can be impressive, also, run- 
ning into the tens of millions of dollars in 
health, damage, and other costs related to 
accidents. 


Predicting noise problems 


As cars get lighter, noise control becomes 
more difficult. Now General Motors has 
developed a technique for predicting the 
noise characteristics of body designs 
before they are constructed. Using a com- 
puter, it is now possible to find the acous- 


tic pressures that will occur in the body 
sheet metal. іп four-cylinder cars it was 
found that the common booming noise 
comes primarily from the roof, upper and 
lower dash panels, and the front floor. It 
was also discovered that bucket seats and 
bench types have different effects on 
noise levels, so their designs are being 
studied to find ways of getting the best 
damping characteristics of each into new 
Cars. 


GM cutting back 

If you're cutting back, you may somehow 
feel better to know that the nation's sec- 
ond-largest firm is also having to watch its 
finances very closely and is delaying 
some big plans because profits are lower 
than expected. Cut from GM's schedule 
are the three-cylinder engines proposed 
by Chevrolet and Buick. And the whole S- 
car plan—the replacement for the Chev- 
ette/T1000—has been set back. GM's mas- 
sive $40 billion, five-year changeover pro- 
gram is still in effect, but more ambitious 
parts of that program are being shaved 
because of the cash crunch. GM officials 
say that they pay for their programs out of 
current profits, not from borrowing, and 
that's the reason for the cutbacks. | 


Plastic-body progress 


The growth of plastic panels in car bodies 
is on the verge of a boomlet. Plastic inner 
and outer fenders, as well as other body 
parts, are gradually being introduced. 
Now there's another big jump coming. 
Pontiac's P-car wil! have an all-plastic 
body. Plastic hoods and deck lids are also 
in the works for high-volume modeis from 
Ford and Chevrolet. But the really big 
breakthrough won't take place until plas- 
tic components can be stamped out like 
sheet metal at high speeds. GM is study- 
ing materials closely to see exactly what 
happens to plastics in melting and form- 
ing systems. 

There is a push-pull effect involved 
in the whole question of plastics usage, 
however: While lightweight plastics make 
cars more fuel efficient, they are petro- 
leum-based and so may become much 
more expensive as the cost of the raw 
materials goes up. 


What's in a name? 


Auto executives claim that more time, 
effort, and emotion are spent in research- 
ing a car's name than just about any other 
recurring business practice. In the end, 
though, the name may not really count 
heavily with the public. "The car makes 
the name" is the way the phenomenon is 
explained. However, name-selecting pro- 
grams do continue, and once a name is 
picked, companies will go to great lengths 
to get it on the street. Years адо, Olds pur- 
chased the Omega name (for a reported 
$40,000) from a small importer who 
brought a few Omega sports cars into this 
country shortly before the Olds compact 
was introduced. And Pontiac still pays the 
Sports Car Club of America $5 per car for 
each Firebird Trans Am it produces- just 
for the use of the Trans Am name. Wa 
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At today’s prices, drivers are | Cleans carburetors and 
demanding more and more from| keeps them clean. 
their gasoline. And тоге апа | Normal engine heat and oxidation 
| more from their gas additives. | cause gum and varnish to build up. 
STP Gas Treatment delivers | These deposits can clog openings, 
what drivers ask for. lt's the | reduce tolerances and harm engine 
Driver’s Edge. It provides pro- efficiency. 
tection for your fuel system. STP Gas Treatment cleans your 
Removes water that ce алака carburetor. And works two ways to 
problems. Inhibits rust. Cleans | prevent these harmful deposits from 
your carburetor. And keeps It | accumulating again. First, it coats 
clean to save you gas. 


metal surfaces which works to pre- 
ventgum and varnish molecules from 
getting a toehold. And second, it sur- 
rounds these molecules with a stick- 
proof coating so they can pass harm- 
lessly through the fuel system. 
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STP does it all. That’s why it 
outsells them all. 


Removes water— 
fights gas-line freeze. 


| Water gets into your gas tank through 


condensation and, sometimes, by 
contamination at the pump. This 
water can cause poor engine perfor- 
mance and, in cold weather, gas-line 
| freeze. 
But the special-action formula of 


| STP Gas Treatment used regularly operating 

| works to protect your fuel system. It efficiency, 
surrounds water droplets and helps | reduces 
carry them through your engine. And | | mileage, 
the less water in your fuel system, the wastes gas. 


less chance of a problem. 
| Inhibits rust. 


Even a little rust сап cause serious 
| fuel system problems. It canclog your 
fuel filter, or block your carburetor jet. 

This can mean x: 2: 


UN 


UNTREATED TREATED 
The carburetor sleeve on the left 
shows fouling and deposit accumula- 
tion. The one on the right— the one 
that still looks like new— was pro- 
tected by STP Gas Treatment. Which 
would you want in your eng ine? 


Saves gas. 


A dirty carbu- Ж 
your engines Ж 


But STP Gas iřeaimeni cleans 
carburetors. Intake valves and mani- 
folds, too. And, used regularly, keeps 
them clean. Net results: improved 
engine efficiency and important 
gas savings. 


hard starting, Get the Driver’s Edge. 

plus stalling If you demand more from your gas— 

and sputtering. and more than many gas additives 
But STP even promise — join the millions of 

Gas Treat- smart drivers who demand STP Gas 

man па» а Me а Treatment. Keep it on the job— every 

52 locked oe Beeper TREATED mile, every fill, every season. 


inhibitor designed to prevent these 
problems. Both these steel bars were 
soaked in gasoline plus water. But 
the bar on the right —the one without 
the rust— was protected by STP 
Gas Treatment. No wonder its the 
Drivers Edge. 


STP Corporation, оп ESMARK Company, Fort Lauderdale, Florida 33310 
(EM9815TP Corporation 


Because STP Gas Treatment 
delivers. Satisfaction guaranteed 
or your money back. 


STP Gas Treatment does it all. 
Removes water, fights gas-line 
freeze, cleans carburetors, saves 
gas. Thats whyitoutsells them all. | 


The 
driver's 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Now: low-tech movies 


The Agfa Family super 8 system is as note- 
worthy for what it doesn’t have as for 
what it does have: It doesn't have a con- 
fusion of controls. In fact, there are basi- 
cally only two, on both the camera (below) 
and the viewer (above). One button on the 
camera is for stills. Press it and you ve tak- 
en a still picture. Press it again . . . and 
again if you want more stills. A 50-foot 
reel of super 8 movie film can yield about 
3,000 still pictures. 

Press the other button and you're taking 
movies. Or you can have both: Start off, 
say, with a few 10-second movie takes of 
the kids in the swimming pool, then catch 
a few stills of Uncle Oscar with a fat cigar 
in his mouth, and Aunt Emma knitting. 
Pictures are cheap when you're getting 
hundreds—even thousands—of stills for 
the cost of 50 feet of movie film, so you 
can take plenty of shots of Oscar and 
Emma, and even get in a few of the cat. 

Showing the pictures is pretty much the 
same thing, with—again—two control but- 
tons on the front of the monitor (which is 
what Agfa calls its viewer). Press the black 
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button, and the 
film flicks along at 
the standard movie 
rate of 18 frames a 
second. Press the 
orange button and 
the movies are re- 
placed by single 


= EM frames, marching 


along one by one 
as you keep press- 
ing the button. The 
orange button en- 
ables you to hold 
any single movie 
frame or to view 
those individual 
stills you took (Os- 
car and Emma). 
And of course you 
can go back and forth. There's also a timer 
control you can use with the hold button. 
It tells the movies to resume automatical- 
ly, a few seconds after you press the hold 
button. One nuisance with the monitor: 
no automatic threading. 

The camera and monitor are sold as a 
package called the Agfa Family. They rep- 
resent some imaginative thinking by the 
maker, Germany's Agfa-Gevaert: hand- 
somely designed, easy to use, and trium- 
phantly /ow technology. Not for the 
would-be cinematographer but for family 
use. Not for the critical photographer who 
will fret about resolution and grain but for 
the rank amateur who is satisfied with rea- 
sonable sharpness and good color. 

The camera has automatic exposure via 
an f/1.5 lens, measures about five inches 
across by two in diameter, weighs less 
than a pound, and is marvelously easy to 
hold and use. The monitor, 13% by 10 by 
5v2 inches, weighs about nine pounds. Its 
screen—about three by four inches—is 
small, but big enough for viewing by three 
or four persons sitting, family style, close 
together. The machine is solely a viewer; 
you cannot use it to project on a screen. 
The two units—camera and monitor—list 
for $369.95. 

Available as an extra is a Polaroid 
attachment that enables you to make an 
instant print from any frame. It's $80. 

In many ways, as a closed system com- 
posed of a simple camera and a viewer, 
the Agfa Family resembles Polaroid's Po- 
lavision system [PS, May '78]—-although 
Polavision has the enormous high-tech- 
nology advantage of supplying instant 
film processing. Polavision failed in the 
marketplace; perhaps the introductory 
price—twice that of the Agfa system—was 
wrong. It is now sold primarily for indus- 
trial use, and its list price ($500) is 
not far from that of the Agfa Family. 


For real: dedicated flash 


As Popular Science noted in July ("What's 
New in Photography") with the introduc- 
tion of the Vivitar 3500 electronic flash, 
"Now it's for real—a flash that operates 
the built-in electronics of most major 
SLR’s—Canon, Minolta, Nikon, Pentax, 
and most Olympuses." Although indepen- 
dent electronic-flash makers are close- 
mouthed about the number of false starts 
and aborted introductions of "dedicated" 
units that would operate the complex 
electronic systems of modern cameras, 
the problems seem to have been as much 
legal as technical. Camera makers balked 
at having their electrical circuits violated 
by outsiders. At any rate, Vivitar and oth- 
ers, such as Sunpak and Alfon, are now 
producing units that eliminate most of the 
headaches of flash photography. Besides 
metering the light accurately, the new 
units also set your camera to the correct 
synchronizing shutter speed and turn on 
the ready light in the viewfinder. 

Alfon's units do these chores with what 
it calls a "multi-dedicated" technology: 


One flash works in the hot shoe of any of 
four different SLR's. Sunpak and Vivitar 
do it with adapters, a different one for 
each camera. Prongs in the adapter mate 
with holes in the flash unit and tell it 
whom it's working for (above). 

The 3500 does all these tricks and more: 
A zoom head matches the illumination to 
the focal length of your lens, from 28 mm 
to 85 mm. A beep tells you when the flash 
is ready and another beep tells you if there 
has been sufficient light on the scene. The 
head swivels to various angles for bounce 
flash. For most SLR's (but not Canon) an 
autowinder setting enables it to deliver 
two flashes per second. And Vivitar has a 
backup system of accessories that gives it 
wide versatility. List price of the 3500: 
$140.95. 


Warning: The Surgeon General Has Determined у 
That Cigarette Smoking Is Dangerous to Your Health. Р" 
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ZIPPITY JACKET. 
ZIPPILY VEST. 


Buy any two < Shocks or struts. 
Get a $69.9: -apart jac oronly $19.95. 


Gabriel makes shocks and jacket, off for a vest. Available in 
struts for cars and pickups, wagons red, blue, or tan, in four sizes for 
and vans. For RVs and off-road men and women. 
4-wheelers Zip on over to any participating 

And now when you buy any auto parts store or service station 


two Gabriel shocks ot А where Gabriel shocks and 
struts, you can save $50 Gabriel Struts are sold 
on a warm winter jacket Offer good through 
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solar wall 
for prefab 
metal buildings 


By adding a wall of fiber-reinforced 
glazing in front of the usual metal sid- 
ing, Gulf State Manufacturing (Box 
1128, Starkville, Miss. 39759) has 
transformed its pre-engineered metal 
buildings into solar-heated struc- 
tures. The company reports that the 
solar wall is typically supplying 40 to 
60 percent of the buildings’ total 
winter heating needs. Of course, these 
commercial and industrial buildings 
are usually used only during daylight 
hours—there's no heat-storage system 
coupled to the solar wall, which is on ` 
the south side of the structure. 

The new solar unit is notably differ- 
ent from other wall designs in one oth- 
er respect: The air circulates behind 
the metal collecting surface, rather 
than between the metal and glazing. 
A separate, heavily insulated wall 
stands behind the duct or plenum 
space. This results in a tightly sealed 
outside wall that is functionally inde- 
pendent of the interior. 

Although vertical collectors are 
slightly less efficient than the tilted 
types usually found on roofs, the com- 
pany says that the wall collector’s low- 
er cost makes it more cost-effective. 
The solar units can also be retrofitted 
to older metal buildings, the company 
reports.—Paul Bolon 


Air circulation around the solar wall dur- 
ing winter is shown above. In summer, the 
insulated wall keeps the heat out. 


Don’t Leave Your Home 


UNPROTECTED 
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Protects Every Square Inch Of Your Building 
Turns On Lights Automatically 
Powerful Electronic Siren 


Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 
When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
of other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 


The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound) the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp. spot lights, radio, etc., 
terminals for connecting 
optional outside siren and 
back-vp battery ( battery not 
included); entry delay time 
control and sensitivity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (674" x 934" x 8") 
and weighs less than 6'2 pounds. 


EXIT AND ENTRY DELAY 


The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 


The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year, 10096 parts and labor when returned to factory post- 
paid. A five year extended warranty is available for a charge 


of $25.00. 
OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 


of the alarm). 
30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system directly 
from the factory for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days of receipt for a com- 
plete refund. To order your Guardex 8000 alarm, CALL TOLL 
FREE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurance. If you want the optional out- 
side siren, add $29.95. Optional outdoor 7" x 10" metal warning 
sign (stake not included) add $9.95. (California residents add 
6% sales tax.) 


(If you require more information, 
call during California business 
hours, Monday - Friday). 


Ко 


Dealer Inquiries Invited 


CALL TOLL FREE 
(800) 423-5499 


California residents: 
(213) 889-1414 collect. 


GUARDIAN 


31117 Via Colinas, Dept. PS Westlake Village, Calif. 91361 
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NEW FREE BOOK 
DISCUSSES 


OW TO 
SELL YOUR 
INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by all means 
write for our free booklet as a guide, 
whether you do it yourself, or employ 
us to help you. 

It’s free for the asking and here are 
just some of the subjects it covers. 

° How to Describe Your Invention so 
Manufacturers will take Notice _ 

• The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Manufac- 
turers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash 

e Or, Part Cash, Part Royalty 

• Submitting Your Invention Before 

Patenting | 
Our reason for giving away information 
we've gathered over our 26 years in this 
business is simply that we hope you 
read it and employ us at our reasonable 
fee rather than do it yourself. But that 
will be for you to decide. 

But understand, we are not promoters, 
developers, brokers. Ours is a technical 
service of writing descriptive materials 
for your invention and selecting the right 


manufacturers who potentially should | 


be interested in it. The materials we 
prepare are your property. 

We are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But back to the booklet.We want you as 
a client but only if, after reading it, you 
think you need us. Otherwise the book- 
let will show you how to do it yourself. 

So use the coupon below or call us 
Toll Free. We'll rush the booklet to you. 
No obligation whatever. But please do 
not send models. 

REFERENCES: Your own bank, 
attorney, or Chamber of Commerce. | 

Mail this coupon or CALL TOLL 
FREE 800/537-1133, Ext.710. In Ohio 
CALL 419/332-6496, Ext.710. Mail the 
coupon or call today. 


г MAIL THIS COUPON 


@ Mr. К. О. Kessler, President 
Kessler Sales Corporation, 
i Dept. D-710 Fremont Ohio 43420 
l Please mail mea copy of your FREE Book- 
Į let explaining how to go about selling my 
invention. It is understood that this does 
Ц not obligate me in any way to use 
J your service. 


ТЕНЕ 


B Street Address___________ 


City 


State Zip 
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Ceramic abrasive 
makes super-tough 
grinders 


Cubitron is a new synthetic abrasive 
developed by 3M that’s 2.3 times 
tougher than aluminum oxide, the 
industry standard, claims the manu- 
facturer. Its production process is 
being kept secret by 3M, which says 
only that Cubitron is made from a 
ceramic base material of aluminum 
oxide and other chemicals. The com- 
pany believes it is a breakthrough in 
mineral technology that can be ap- 
plied to all types of coated abrasives 
and bonded wheels. 

Toughness refers to a mineral’s 
ability to resist fracture during grind- 
ing applications. Extra-tough abra- 
sives last longer for grinding and 
machining. According to 3M's R. P. 
Hegrenes, vice-president of the indus- 
trial-abrasives division, "An abrasive 
disc coated with the new mineral will 
grind up to three times as much metal 
as a standard aluminum oxide disc." 

The new manufacturing technique 
gives Cubitron an exceptionally uni- 
form crystalline structure compared 
with abrasive minerals produced by 
conventional manufacturing process- 
es. Viewed under a low-power micro- 
scope, Cubitron particles have a solid 
appearance, without the fracture lines 
and impurities of other minerals. 
These minute fracture lines, caused 
by crushing, can cause premature fail- 
ure in abrasives. In addition to the 
toughness derived from its uniform 
crystalline structure, 3M's new syn- 
thetic mineral is very hard; its so- 
called Knoop hardness is 1,700, com- 
pared with 1,360 for garnet. 

Coated abrasives or sandpapers 
have become important industrial 
tools. They're used in familiar nine- 
by-ll-inch sheets, discs, belts, flap 
wheels, brushes, and rolls to make 
everything from hand tools to jet- 
engine turbine blades. 

The new super-tough abrasive 
materials have a special value in met- 
alworking industries for surface ma- 
chining. In high-pressure metal 
grinding, for example, even standard 
coated abrasive belts can rip two cubic 
inches of cast-iron stock from a one- 
inch-square bar in 3.5 seconds or less. 
Coated abrasives, 3M points out, can 
produce flat surfaces quickly and eco- 
nomically, challenging the traditional 
milling, broaching, and bonded grind- 
ing-wheel methods. 


М а MN Ngoc 
Grinding discs coated with new synthetic 
mineral can grind more metal than other 
products, says 3M. Magnified grain lacks 
fracture lines of other abrasives. 


The new ЗМ synthetic-abrasive 
products will be marketed under the 
Regal brand name. Cubitron joins the 
list of seven other common abrasive 
materials: industrial diamonds, flint, 
emery or garnet (all natural miner- 
als), and the synthetics aluminum 
oxide, silicon carbide, and combina- 
tions of aluminum-zirconium oxides. 
These materials are bonded to back- 
ings such as paper or cloth with glue 
and resins that both anchor and lock 
the graded particles into place. 

But discs and belts tested with 
Cubitron showed less loading and a 
better finish (finer scratch pattern) 
than minerals of a comparable grade, 
according to Hegrenes. They also ran 
longer and showed superior edge 
wear, according to 3M. "We have test- 
ed it under every conceivable situa- 
tion, and have proved its ability to do a 
superior job over a longer period of 
time compared with the best synthetic 
minerals in common use today," he 
said.— John Free 
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It's a new professional crystal 
locked wireless microphone at a 
breakthrough price 


Wireless mikes aren't пем, In the past, 
there were two types. There was the low 
power, short range FM type that con- 
stantly drifted. Y ou used it to broadcast 
to a nearby FM radio. It cost about $30. 

Then there was the professional quartz 
locked Hi Power version that worked 
great, but cost over $300 and required 
an FCC license. 

Now you can roam over an area larger 
than a football field. You'll be using a 
new Hi Powered quartz crystal locked 
system that DAK is introducing for only 
$69. It has crystal clear sound, it won't 
drift and it doesn't require a license. 

It's great for use in auditoriums, sales 
meetings, church services, or even at 
home. You'll sound great when you use 
this electret condenser mike because it 
has a wide smooth static free frequency 
response from 30—18,000hz. 

The system is made and guaranteed by 
the Mura Corporation, the Telephone- 
Electronics people. It consists of a 
matched crystal controlled transmitter 
and receiver. 

Y ou can instantly plug the receiver unit 


into any "aux" or "mike" 
your PA, Tape Recorder, or Stereo, and 
both the transmitter and receiver are 
powered by inexpensive 9V batteries. 

THE WIRELESS MIKE RISK FREE 

Plug in the receiver. Use the powerful 
mike/transmitter and walk over the area 
you want to cover. If you aren't 100% 
satisfied, simply return it in its original 
box within 30 days for a refund. 

To order your Mura crystal locked 
mike/transmitter and receiver risk free 
with your credit card, call our toll free 
hotline, or send your check for only 
$69 plus $2 for P&H. Order No. 9145 
(CA res. add 6% sales tax). 

You'll use it at home, school auditor- 
iums, sales meetings, concerts, churches, 
clubs, meetings and more. 
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You'll hear one of 27 changing tunes each time your 
doorbell is pushed. Or pick just one, it’s up to you. 


It's captivating. It’s easy, and it will 
make every other doorbell obsolete. 

Here's a new solid state doorbell that 
installs in minutes, plays 21 different 
tunes, and simply replaces your present 
old fashioned doorbell. 

This musical doorbell, complete with 
decorative woodgrain cover as shown, 
is yours during this limited offer for 
only $19.95. So, read on for the details. 

INSTALLATION 

None of us need any extra work to do. 
So, you'll be glad to know that this so- 
phisticated doorbell simply replaces 
your current doorbell. 

You simply connect the same two 
wires that are connected to your current 
doorbell and make an adjustment at the 
button. Plus, there is even a provision 
for a back door button if you have one. 
No extra power is required, and there's 
nothing else to buy. 

21 TUNE COMPUTER 

It’s easy. Just push the selection 

switches to choose the tune you desire. 


| The ‘IC’ (integrated circuit) brain in this 


doorbell is programmed to play the tune 
you select, or automatically rotate 
through its memory one tune at a time. 

Y ou're in command. Y ou control both 
the tempo and volume of the music to 
suit your taste. You'll be amazed at the 
tone quality and perfect pitch of this 
fabulous computerized doorbell. 

The Door Tune Computer is 10096 
solid state with no moving parts to wear 
out. It’s fully backed by a one year 
limited warranty. 

HERE'S WHAT YOU'LL HEAR 

You can mix and match to suit your 
taste. Simply select the theme from the 
'Sting' if you are having a poker party, 
“Тһе Anniversary Waltz’, ‘Happy Birth- 
day’, or ‘Jingle Bells’ to suit the occas- 


ion. The choice is all yours. Below is a 
list of the 21 songs. 

When The Saints Go Marching In, Mex- 
ican Hat Dance, She'll Be Coming 
Round The Mountain, The Entertainer, 
Daisy Daisy, Finlandia, Swing Low 
Sweet Chariot, Dixieland, Home Sweet 
Home, William Tell Overture, Home On 
The Range, Battle Hymn Of The Repub- 
lic, Yankee Doodle Dandy, Oranges And 
Lemons, Star Spangled Banner, When 
Irish Eyes are Smiling, Auld Lang Syne, 
and Jingle Bells. 

TRY THE DOOR TUNE COMPUTER 

RISK FREE 

Your doorbell will be the star attrac- 
tion. Each time it rings you'll get lots 
of surprized and delighted guests. 

Try the computer doorbell risk free in 
your own home. If you don't find the 
tunes enchanting, simply return it 
within 30 days in its original box for a 
courteous refund. 

To order your Door Tune Computer 
complete with decorative woodgrain 
case, and one year limited warranty, 
with your credit card, call the DAK toll 
free hotline, or send - your check for 
only $19. 95 Plus $3 for Postage and 
Handling. Order Number 9210. It’s a 
$39 value, so at only $19.95, why not 
buy several for gifts. (CA res add 6% tax) 

You'll find you get lots of great com- 
ments and enjoyment from this amazing 
musical computerized doorbell. 
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Breadbox 
water heater 


Simplicity is the key to this passive 
solar water heater from Cornell En- 
ergy, Inc. (245 S. Plumer Ave., Tuc- 
son, Ariz. 85719): It has no heat 
exchanger, no moving parts, and no 
electronics. 


The "breadbox" is simply a glass- 
lined water tank in a triple-glazed, 
insulated housing. "It is an old con- 
cept," says company president Doug- 
las Cornell, "but we've added new 
technology to make the tank hold heat 
even on subfreezing nights." 

The Cornell 360's new technology is 
a selective foil coating that's claimed 
to have an absorptance rating of 0.97 
and emissivity of 0.10. Translation: 
Daytime heat gain increases and 
nighttime reradiation is drastically 
reduced. 

In moderate climates, no special 
freeze protection is needed. The ther- 
mal mass of the water in the 32-gallon 
tank prevents freezing. However, Cor- 
nell doesn't recommend installation 
| where winter temperatures fall below 

"А i FAUT PC SR zero or are below freezing all day for 
di M. КН ber en AE extended periods. 
Ина A For backup, the company suggests 
the smallest allowable gas or electric 
tank. Cornell also recommends valves 
to bypass the backup completely in 
warm weather. “With two units for a 
family of four, we are supplying over 
two-thirds of the water heating,” says m 
Cornell. "Last summer and part of last 
fall, most of the test customers had 4 


their backup units turned off com- 
a fine di E seh À pletely and still had hot water in the ^ 
morning." —Kathleen Murphy Lord 
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This man is looking for 


AN ELECTRO NiC 


Join him in the incredible world 
of electronics with NRI's 
all-new training in the career 
of the future... Electronic 
Design Technology. 

It's an electronic world we live in. And 
the designers of electronic circuits, controls, 
ahd systems are the people who are 


shaping it. Take your place in ea p 


this exclusive company with this 

exciting new training from NRI. 
You can learn Electronic De- 

sign Technology at home, in your 


spare time. Without quitting your a 


job, tying up your evenings at night 
school, or wasting gas traveling to classes. 
Because NRI comes to you, makes you a 
class of one with a complete, effective, 
low-cost learning program designed exclu- 
sively for home study. You get it all...at 
your convenience. 
Hands-On Training 

NRI trains you for action. You get 
real-life experience that builds priceless 
confidence, gives you working knowledge of 
lab practices and techniques. It’s all built 
into the NRI Design Lab ® a complete com- 
bination of equipment, hardware, training, 
and reference materials. You'll design your 


Training includes NRI Design Lab, Beckman 
digital multimeter, Texas Instruments 
scientific calculator that you use and keep. 


own circuits from the very beginning, 
progressing from'basic passive networks 
through key circuits like power supplies, 
amplifiers, oscillators, digital and logic cir- 
cuits, phase-locked loops and more. You'll 
move on to linear and digital integrated 
circuits, the heart of modern electronic 
equipment. You'll prototype your designs 
and verify operation, learning professional 
test and measurement procedures as 
you progress. 

Professional Equipment 

Included 

All the way, you work with 
professional-quality instruments like the 
Beckman 6-function, 26-range LCD digital 
multimeter. It gives you fast, accurate 
measurements of voltages, currents, and 
resistances, even forward voltage drops 
across in-circuit diodes and transistors. 

You'll breadboard your designs on the 
unique NRI Circuit Designer. It features 
built-in multiple power supplies, variable 
signal generator, logic switches and LED 
indicators. It handles almost any circuit you 
can design...linear and digital integrated 
circuits as well as discrete components such 
as transistors and diodes. 

Analysis and design work is speeded 
with the Texas Instruments Т1-30 scientific 
calculator. This engineer's instrument 
includes full trigonometric functions, 


logarithms, square root, squares, powers, 
memory, and more. All this fine equipment 
is part of your training, yours to keep and 
use in your work. 

NRI Fast-Track Training 

This is the unique NRI lesson concept 


` that simplifies and speeds learning. From 


the very basics to advanced, 
state-of-the-art electronics, each 
lesson is especially prepared for 
individualized instruction. Each 
subject is covered fully and 
thoroughly, but extraneous 
material is eliminated, language 
is clear and to the point, organi- 
zation is logical and effective. 
From Fundamentals of Electronic Circuits 
through Microprocessors, your lessons are 
designed with you in mind. 
No Experience Necessary 

You:don't have to be an engineer (or 
even a college student) to succeed. High 
school graduates with some algebra handle 
it without any trouble. We start you at the 
beginning, let you advance just as quickly 
as you're ready. We even include the NRI 
Math Refresher Module to help you brush 
up on your math and teach you any new 
concepts you may need. 

Free Catalog, 
No Salesman Will Call 

Our free, 100-page catalog gives you 
all the details, including lesson outlines, 
equipment specifications, and career oppor- 
tunities. Send for it today and find the 
breakthrough for your future. If card has 
been removed, please write to us. 


NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue 

Washington, DC 20016 

We'll give you tomorrow. 


MOTORCYCLING 


By RAY HILL 


A sporting middleweight 


In the '70's the Yamaha RD 350/400 series 
of motorcycles became legend. They were 
nimble, quick, and reliable. On a crooked 
back road or winding race track, they 
could show their taillights to many larger 
machines with more powerful engines. 
Now, unfortunately, the classic RD's are 
no longer made. 

But there are new middleweight bikes to 
take their place, such as the Kawasaki GPz 
550. Although heavier and a little larger, it 
has the RD's sporting characteristics. It's 
also faster and gets better gas mileage. 

Basically the GPz 550 is a hot-rod ver- 
sion of Kawasaki's standard KZ 550. 
Unlike some home-built hot rods that 
don't work as well as the originals, Kawa- 
saki's works better. The major differences 
between the KZ and GPz: The valves in the 
GPz are bigger, open earlier, lift higher, 
and close later than those in the standard 
550. The compression ratio is higher— 
10:1 versus 9.5:1 for the KZ. And final- 
drive ratio is taller—2.35 for the СР, 2.5 
for the KZ. 

The end result of all this is an engine 
that has less low-end and mid-range pow- 
er than a standard KZ but considerably 
more power above 7,000 rpm. With equal 
riders on a race track, the GPz is faster 
than the standard KZ. When | tested it on 
the track, | passed standard KZ's as 
though they were backing up. 
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Some other goodies: electronic igni- 
tion, air-assisted front forks (without a 
crossover tube), adjustable damping on 
the rear shocks, and an oil cooler. 

Brakes are superb. With only two fin- 
gers, an experienced rider can easily 
apply enough pressure to the twin front 
discs to squeal the tire. The single-disc 
rear brake is progressive and easily con- 
trollable. 

Mileage is excellent. l've been getting 
between 50 and 60 mpg riding the bike 
relatively hard on back roads near my 
home. On the instrument panel, tucked 
behind a stylish quarter fairing, is a fuel 
gauge to help remind you when it's time 
to pay OPEC again. 

The four-stroke 553-cc DOHC four-cylin- 
der engine uses four 22-mm Teikei carbu- 
retors. Tires are Dunlops, which stick well 
at severe lean angles. 

Complaints? Only one: Like a lot of 
bikes these days, the GPz is cold-blooded. 
The only way you can take off quickly after 
starting the cold engine is with a lot of 
choke. It takes a few minutes before the 
engine will run smoothly with no choke. 

In keeping with its sporting nature, the 
GPz has narrower handlebars than the 
standard KZ model, and the foot pegs are 
moved farther back. The seating position 
is very comfortable, for me at least, and 
peg and handlebar arrangement is such 
that the normal riding position is a mild 
racer-like crouch. Because your body is 


leaning into the wind, your wrists and 
shoulders don't tire as quickly as they do 
with seating positions that force the rider 
to sit bolt upright. There's no doubt about 
it—if twisting back roads or box-stock 550 
roadracing is your idea of fun, you'll enjoy 
the GPz 550. 


A book from the king 


Being able to loft the front wheel of a dirt 
bike is useful in the woods. It lets you ride 
over logs and other obstacles more easily. 
It's also fun to do, even if nothing's in the 
way. But it's a difficult feat to master. 

One person who has mastered it is 
Doug Domokos, who immodestly (but 
accurately) bills himself as the ‘wheelie 
king." Domokos can ride a motorcycle 
under total control with the rear fender 
scraping the ground—and that's one of his 
easier wheelies. 

Now Domokos, along with Len Weed, 
has written a book called—what else— 
"Wheelyin' with the King." It's $11.95 
($10.55 in California) from Cleansheet 
Enterprises, Box 241, Tarzana, Calif. 
91356. Not only does Domokos give away 
his secrets, he has filled the book with 
many spectacular pictures. The pictures 
alone make the book worth the price. 


New helmet from Bell 


Many street riders and racers consider the 
Bell Star |! helmet to be one of the best 
helmets available. | crashed about 20 
times during the five years that | road- 
raced motorcycles, and there's no doubt 
that my Bell Star saved my life many of 
those times. In fact, in a couple of crashes 
the helmet was too damaged to be used 


again (but a helmet is a lot easier to 
replace than a head). 

Now Bell has a new helmet that it calls, 
simply, the Star. It's lighter than the Star II 
and meets various safety standards, 
including the tough Snell '75 standard. 
The Star also features a thick, soft lining 
covered with terry cloth, a D-ring pull tab 
that makes removing the helmet strap a 
little easier, and a 0.080-in.-thick molded 
face shield that will stay in any one of four 
positions. The shield can be closed easily 
with one hand. When closed it fits in a 
recess in the helmet, reducing the amount 
of air that enters around the shield. l've 
been using one for the past few weeks and 
like it much better than the Star Il. @ 5) 


There comes a time 
& we all want to sit back айй, 
get comfortable. And thems 


= no better way than with thes 
it fine, easy taste of Southe гї o 
x) Comfort. | | 
| E Inspired in the 1800" 
T old New Orleans, this Mrld 


famous liquor is delic ous 
straight, on the rocks, or 
mixed any way you like it. 

[t's one of the real comforts 
of life. 


Send gifts of Southern Comfort anywhere by phone. Call toll-free 800-528-6148 charge to major credit cards 
Offer void in states where prohibited, Southern Comfort Corp.. 80-100 Proof Liqueur, St. Louis, Mo. © 1980 


Forget about expensive solar collectors. All the solar energy you need to heat and cool your home 
is already collected and stored. 


THE GREAT SOLAR FLY WHEEL 


Thinking about solar energy? Good for 
you! Гуе been in the heating and cooling 
business for many years, and I’m 
completely convinced that solar energy is 
the most practical solution to the energy 
crisis. 

However, you may be shocked when 
you find out how much solar collectors 
cost. Relax! Гуе got some good news for 
you: the biggest and best solar collector 
in the world is already in place at your 
doorstep. It's just waiting for you to use it. 

The biggest and best solar collector, of 
course, is good old mother earth. Every 
day she soaks up tremendous amounts of 
energy — enough energy to heat and cool 
every home, school, office and factory in 
the world. Where is all this energy 
stored? Well, much of it is stored in 
ground water — in water just 50 to 100 
feet deep in the ground. 

And you can tap this energy for your 
own use, to heat and cool your home. All 
it takes is a ground water heat pump and 
a couple of water wells. That may sound 
like a complicated and expensive system, 
but it's really a very economical system 
that can pay for itself in fuel savings in 
just a short time. Let me tell you how it 
works. 

Here in Virginia, for example, the 
water 50 feet deep in the ground stays at a 
constant temperature of 60? all the time, 
summer and winter. With a ground water 
heat pump, instead of cooling the outside 
coil of your air conditioner with hot 
outside air, you cool it with 60? ground 
water. Your compressor has to work only 
half as hard, and you cut your electric bill 
in half. 

In the winter, its just the reverse. 
Instead of burning expensive fuel, you 
use 60? ground water to boil Freon in a 
heat pump. Again, its a very simple 
system, and the saving in your fuel bill is 
enormous. 

And talk about conserving natural 
resources — the ground water heat pump 
system doesn't waste a drop of water. All 
the water you pump from one well goes 
right back into the ground by way of a 
second well. And you dont pollute the 
water, either. All you dois take some heat 
out of the water in winter, and put some 
heat back in the water in summer. It's like 
a great fly wheel with the sun replacing 
the energy you use. 

Some of the best-known companies in 
the industry are now manufacturing 
ground water heat pumps, and the cost of 
the equipment has become very 
reasonable. The only big expense — the 
only reason everybody hasn't already 
switched to a ground water heat pump 
system — is the high cost of drilling two 
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wells for each system. The prices 
commercial drillers charge have gone out 
of sight. That's the reason I got a Hydra- 
Drill. 

Now I've got to say one thing: I never 
thought I wanted to be a well driller, but 
I'd never seen anything like this Hydra- 
Drill. Let me tell you. It was delivered to 
our shop one afternoon, and I took it out 
to a job site to fool around with it a little 
bit and see how it works. Wow! Before I 
knew it, I had drilled down 50 feet! I had 
no idea it would be so easy! 

The next morning I took one of the 
boys with me and we finished that well 
and put a pump on it and got a solid 
stream of water. Then we moved to the 
other side of the house and drilled the 
second well. In less than a day and a half 
we had completed both wells. A 
commercial driller would charge 3 or 4 
times what it would cost us to do the job 
ourselves. 

And another thing, the Hydra-Drill 
goes places a commercial driller couldn't 
take his big drilling rig. We can drill in 
backyards. We can drill up next to the 
house. We can even drill behind the rose 
bush if we want to. There's just no place 
we can't drill with a Hydra-Drill. 

We've got our drilling costs under 
control now, and our ground water heat 
pump sales are spreading like wildfire. A 
lot of times, well be drilling and a 
neighbor will come over and ask us to 
drill a well for him. I have to say “Sorry, 
we re just too busy. Why don't you get a 
Hydra-Drill and put in the well 


yourself ?" 

People ask me about the Hydra-Drill 
They want to know if it's practical and if 
Im pleased with it. My answer is 
"Definitely! Absolutely! I'm just amazed 
with it!" 


NOTE: Popular Science readers can get a 
big, fully illustrated information kit on the 
Hydra-Drill including a booklet, "How to 
Drill Your Own Well" The information kit 
is available free, without obligation. 
Requests should be addressed to DeepRock 


Mfg. Co., 5524 Anderson Road, Opelika, AL 


ONE MAN 
WELL DRILLER 


SAVE HUNDREDS 
OF DOLLARS 
For less than $1 per ft. 
you can drill a water 
well in your backyard 
next weekend! 
Have all the 
| pure, fresh 
water you 
want FREE! 
| The HYDRA- 
DRILL drills 
water wells 
50 to 200 
feet deep. Easy 
to operate as 
a power lawn 
mower! 
FOR FREE BROCHURE 
ON HOW TO DRILL A WELL 


CALL TOLL-FREE 


(800) 821-2280 


Ask for Ext. 5524 


"Call anytime including Sundays. 
OR CLIP COUPON AND MAIL TODAY! 
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| DeepRock Mfg. Co. 
5524 Anderson Road 
Opelika, AL 36802 
Please mail your free information kit immedi- 


ately. | understand there is no obligation and 
no salesman will call. 
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| Suppose you need to jot down a legible 
reminder to yourself or your secretary ... 
you get one of your many brainstorms—or 
a spontaneous creative idea... you need 
„to take some quick notes in a meeting, take 
down names or phone numbers on the 
spot, etc. lf you need a quick, written rec- 
ord of your.expense account items en- 
tered as they happen, then 
| totaled up and printed out 
on tape at any time you 
wish—. Well, open your 
“briefcase or purse and start 
typing! 
Infinite Combinations of 
Words And Numbers In A 
Pocket-Size Calculator 
Format, expanding the 
range of the traditional | _ 
"journal tape into a complete |+ 
alpha-numeric information 
recording system for every- |......-« 
_ thing from memos to in- | 
' voices. Type or calculate 
| anything on its regulation 
mini-keyboard, and you get 
an official, readable, per- 
manent record on a tape 
'""printout. Here is one little 
high-utility machine you 
" will enjoy using many times 
„every day. 


TOTAL 
EXPENSES 


Example: Expense 
Account Calculation 


Especially for someone on an expense account... 
THE WORLD'S FIRST 


Separate Word Memory Banks! 
Store up any data input you 
wish to recall later ... Sales 
Records ... Bank/Checking Bal- 
ances, Messages, Appoint- 
ments, Phone Numbers, Prices, 
Travel Schedules, Expense Ac- 
count Items, plus dates 
you use repetitively such 
as a list of stock market 
quotations, inventory, | 
budget information, 
deadlines, etc. Each item 
can be kept in one of 40, 
17-character memories 
that store data even after the ma- 
| chine is shut off. Press a button, and 
the contents of that particular 
| memory will instantly print out on 
| tape and simultaneously a 10-digit, 
'| rolling writer, dot-matrix LCD dis- 
| play. This unique display moves 
forward or backward to show a full 
48-character capacity. (Besides 
being extremely useful as a busi- 
ness tool, itis admittedly a lot of fun 
to operate and show off as well.) 

Sharp Pocket Typewriter/Calcula- 
| tor Features: Clear, Readable 
| Printout (Standard Size Paper Roll) 
| * Large, Well-Spaced Keyboards • 


72 ^ * | Adaptor Available - 
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A Genuine Mini-Typewriter/Calculator By Sharp That Prints Out Text And Arithmetic On Paper Tape. 


Plus— Would You Believe 40 Example: Setting Retail "Correctable" in case of input er- 
Price from the Cost 


rors * Long Life Ni-Cad Batteries 
(600 hours) * Recharger/AC 
Sharp Fac- 
tory Warranty—5 Service-By- 
Mail Centers * Compact Brief- 
| case/Purse Size: 7/2" x 3" x 1%", 
| Wt: 16 oz. 

Try The World's First Pocket 
Typewriter For 2 Weeks, On the 
road or at home, 

| For Instant Processing Call Toll 
Free: 1-800-235-6945 or if busy 


21. 45- | 1-800-235-6951. California Resi- 


15+ | dents Call 805-966-7187. Or send 
coupon: 


Please rush me —— Sharp Pocket Typewriter/ { 
Calculator(s) at $129.95 (plus $3 shipping and handling) i 
ea. If not completely satisfied return it within two weeks of 
receipt for a prompt refund of purchase price. 

—— Also send — Recharger AC/Adaptor(s) @ 
$4.35 ea. 

— Check or Money Order enclosed (Ca. 


sales tax) 


res. add 6% f 


— Charge my credit card number below. 

— Bank Americard/Visa __ Carte Blanche 
— — Master Charge (Interbank No) 

— American Express __ Diners Club 


Credit Card No. Expiration Date 


Mame _ -i 


Address 


City State . BE ТШЕН 
Now in our Sth year Copyright Starshine Inc. 1981 


STSRSHINE COUP 


924 Anacapa Street, Dept. (7545, Santa Barbara, CA 93101 


m 
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Û only $129.95 from Starshine 
America's Premier Direct Mail House 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Solar-cell tester 


Developed at Sandia National Laborato- 
ries in Albuquerque, N.M., this device can 
measure the efficiency of photovoltaic 
solar cells at temperatures ranging up to 
100 degrees C and at solar concentrations 
from one to 1,500 suns. (A sun is the inten- 
sity of sunlight on the Earth's surface.) It 
uses a two-axis tracking pedestal "bor- 
rowed” from a searchlight mount. A test 
solar cell and a Fresnel lens, which con- 
centrates sunlight on the cell, are mounted 
on the pedestal, and a sun-tracking device 
spots the sun and drives motors to keep 
the whole assembly always facing directly 
into the sun. A device known as a pyrhe- 
liometer measures the intensity of solar 
radiation falling on the cell. Temperature 
at the test cell is varied by controlling the 
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temperature and flow rate of a jet of cool- 
ant hitting the rear of the cell. 


Planet tails 


Years ago, astronomers thought of the 
sun and the planets as sharply defined 
bodies isolated from one another by the 
black void of space. Now American space- 
craft are discovering more and more that 
the sun and Jupiter have environments 
that extend for enormous astronomical 
distances and invade the realms of even 
the outer planets. Last August, for exam- 
ple, on its way to a rendezvous with Sat- 
urn, Voyager 2 returned to the environ- 
ment of Jupiter—an elongated magnetic 
tail—almost two years after it had first 
flown by the giant planet and some 390 
million miles from it. The unusual align- 
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ment of Saturn in Jupiter's tail occurs only 
once every 13 years (see drawing). Jupi- 
ters magnetosphere, like Earth's, is 
shaped like a teardrop, with a tail that 
always streams away from the sun, driven 
by the solar wind. Voyager 2 will eventu- 
ally fly by Uranus, and perhaps Nep- 
tune. 

Meanwhile, Pioneer 10, now more than 
halfway between the orbits of Uranus and 
Neptune, has signaled that the sun's 
atmosphere and magnetic envelope “ex- 
tend an enormous distance—far beyond 
the point predicted by many scientists," 
according to J. A. Van Allen of the Univer- 
sity of lowa, who is on the Pioneer scien- 
tific team. Dr. Van Allen, of course, is the 
discoverer of Earth's Van Allen radiation 
belts. The significance of this discovery, 
he says, is that “if you were living on any 
other planet, you would find a solar envi- 
ronment surrounding it like that surround- 
ing Earth. This would include a constant 
solar wind, buffets by solar magnetic 
storms, and, in many cases, radiation 
belts." The Pioneer 10 data suggest that 
Voyager 2 will encounter such "solar" 
conditions during its encounter with Ura- 
nus in 1986 and in the vicinity of Neptune, 
as well. The sun's influence extends to a 
distance of at least 25 AU, and probably 
beyond. (An astronomical unit, or AU, is 
the distance from Earth to sun, about 93 
million miles.) Pioneer passed a point 25 
AU from the sun last July. 


Way to gout 


Experiments at Pittsburgh's Presbyterian 
University Hospital have helped confirm a 
centuries-old observation—that bouts of 
eating certain kinds of food, especially 
when accompanied by alcohol, can trig- 
ger episodes of gout. Modern medical 
opinion classifies gout—a painful, acute 
form of arthritis—as probably a genetic 
disorder that affects the body's ability to 
process purines. Purines are essential 
chemicals that are found in DNA and RNA. 
Dr. Gerald Rodnan of the University of 
Pittsburgh recreated for seven volunteers 
subjectto gouta typical 18th-century meal 
of the kind that has been associated with 
the disease. The meal contained a verita- 
ble orgy of purines, in the form of such 
purine-rich foods as sweetbreads, liver, 
sardines, and anchovies. These Rabelai- 
sian repasts were accompanied by copi- 
ous draughts of alcohol (Madeira in one 
case, egad!). In a report to the American 
Rheumatism Assn., Dr. Rodnan states that 
"acute attacks of gout occurred in all but 
one patient 18 to 80 hours after... eating 
and drinking." 


Meteorites from Mars? 


Two strange visitors from space, says Dr. 
Harry McSween, a geologist at the Univer- 
sity of Tennessee, "may be one of the 
most exciting discoveries in recent 
years." Reason: The unusual meteorites, 
found in Antarctica, may come from 
Mars. 

Dr. McSween reported the speculations 
of a group of meteorite experts to the 
National Science Foundation, which sup- 
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Pocket Concert Hall | 


PRICE SLASHED 
Was $199, then $179---We cut it to only $118 


NOW JUST $69 


Cybernet has a problem. They built over 100,000 of these fabulous 
Pocket Concert Halls. They built them to be better than the Sony 
Walkman, but by the time they got them here, the price had already 
come down on the Walkman (it's now as low as $139 in some areas) 
and lots of cheap Hong Kong made recorders have hit the market. 

The Cybernet was built to sell for $200 and wholesale for $119. It 
has a very sophisticated dual flywheel tape drive system and superb 
electronics. To test a portable, shake it while you play music. If the 
music wows badly, or even stops, you have a cheap unit. 

Both Sony's and Cybernet's can pass this test. Not many others can. 
So, if you want the best sound and the most stable unit, Cybernet has 
35,000 left. And, at only $69 ($2.50 P&H) Order No. 9192, it's an 
incredible bargain. Remember this is a $200 retail unit, and the 
January 1981 wholesale price sheet shows dealer cost at $119.97. 
We'll be glad to send you a copy if you'd like to see it. You get DAK's 
30 day risk free trial & Cybernet's 1 year warranty described below. 

EXTRA HOME BONUS——We’ve made a special matching cable 
system so you can plug the Pocket Concert Hall into any line (aux) 
inputs in your home stereo. Now you can make copies of cassettes by 
playing them on the Pocket Concert Hall and recording on your main 
cassette deck, or just listen to your favorite cassettes through your 
home stereo. The sound is fabulous. Just $4 (1 P&H) Order No. 9200. 


First there was silence. Then from 
nowhere, there explodes an awesome 
kaleidoscope of sound. Violins from the 
left, trumpets from the right, while the 
sounds of a vocalist seem to come from 
somewhere above. 

You've just experienced a breathtaking 
experience in sound. It's better than sit- 
ing in the middle of a full symphony 
orchestra. 

As you take off the almost weightless 
1% ounce headphones and tentatively 
look around for the orchestra, the real- 
ization of the experience sinks in. 

Now you can enjoy more beautiful 
sound from your cassettes while you are 
jogging or washing the car than when 
you are sitting in front of your stereo. 

SOMERSAULTS AND CARTWHEELS 

If you were on a diet yesterday, you 
probably lost more weight than the trif- 
ling 16 oz. of the Pocket Concert Hall. 

The Concert Hall goes where you go 
with a protective leatherette case that 
easily hangs on your belt or rides com- 
fortably in your pocket. It also comes 
with an adjustable shoulder strap. 

Whether you're into gymnastics, long 
walks, or just mowing the lawn, you'll 
enjoy the unbelievably rich stereo sound 
of the Pocket Concert Hall. And, to 
prove our point, we offer you a 30 day 
risk free trial. 


ENGINEERED FOR STRESS 
Most fine stereo equipment is designed 
to be lovingly placed on a shelf and 
never moved. Obviously, this isn't a 
practical way to listen when you're 
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You can expect years of enjo 
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from this finely crafted revolutionary 
new sound machine. 


MUSIC AT YOUR COMMAND 


yment 


walking your dog or riding a bike. 

The Pocket Concert Hall incorporates 
a special dual flywheel tape movement 
system with a unique anti-rolling mech- 
anism resembling a fine clock. It keeps 
the music smooth and stable, even when 
you're doing cartwheels. 

The Pocket Concert Hall is specifically 
designed for rough treatment. Other 
machines are really redesigned dictation 
recorders. The Pocket Concert Hall is 
designed to provide superb stereo music 
while you‘re on the move. 


You won't be ‘roughing it’ when you 
leave home. You can play all your cas- 
settes since there is an equalization 
switch for Metal/Chrome or standard. 

The sound is crisp and clean with a 
frequency response of 30—14,000hz. 
The entire system is operated by 4 AA 
batteries (included). 

There are convenient lock-in fast for- 
ward and rewind buttons, plus cue and 
review. If you want to listen to a song 
again, just press the review button with- 
out ever leaving play. 


You can listen to the outside world by 
pushing the talk switch without taking 
off the feather-light stereophones. Dual 
volume controls, auto-stop and a bat- 
tery condition/operation indicator light 
round out a full compliment of conven- 
ience features to enhance your musical 
enjoyment. 

MULTINATIONAL GUARANTEE 

Cybernet is an extremely large Japanese 
Company with a large presence here in 
the U.S. They manufacture component 
systems valued in the thousands of dol- 
lars and sophisticated wireless trasmis- 
sion systems. 

Cybernet backs the Pocket Concert 
Hall not with the usual limited 90 day 
parts and labor guarantee, but with a : 
limited full one year guarantee. 

DAK is America's largest direct selling 
manufacturer of magnetic products. We 
add our own 30 day 10096 satisfaction 
guarantee to protect your purchase. 
TRY THE POCKET CONCERT HALL 

RISK FREE 

Take your Pocket Concert Hall on 
walks, to the mountains or as you com- 
mute to work. Enjoy your favorite 
music wherever you are and experience 
incredible concert hall realism. 

If for any reason you aren't 100% sat- 
isfied, simply return it in its original box 
for a courteous refund. 

To order your Pocket Concert Hall 
risk free with your credit card, call our 
toll free hotline, or send your check for 
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-9114. (СА res add 


6% sales tax). 

Why settle for a radio station's choice 
of music and commercials when you can 
choose your favorite music on cassettes 
anywhere, any time. 


DAK 


INDUSTRIES 
* INCORPORATED 
Call TOLL-FREE o n s (800) 423-2636 
In California Call ............. (213) 984-1559 


10845 Vanowen St., North Hollywood, CA 91605 


Davy-Nite 


Tool Kit 


Never again fumble around with a flashlight 
while you try to tighten screws, nuts, or bolts! 
With this professional tool kit you put bright light 
right where you need it most, automatically! 

Perfect around the home, in the garage, at 
the office, and оп the road. Ideal for 
mechanics, electricians, repairmen, hobbiests, 
pilots, do-it-yourselfers...the tool set for 
everyone. Think of the many ways you could 
use this valuable, lifetime guaranteed kit! 

Day-Nite Tool Kit is a result of American 


| technology at its best--a professional quality, 


corrosion-free 23-piece screwdriver and 
socket set that's torque tested to 80 Ibs. psi. 
Its exclusive power torque handle is made of | 
rugged, durable ABS plastic with twin built-in 
long-life bulbs, using two leak-proof AAA bat- 
teries included with kit. 

Kit also includes 3 interchangeable chrome 
vanadium steel blades and 18 sockets to fit 
almost any nut or bolt--9 standard sizes 
(3/16"' to 1/2") and 9 metric sizes (4mm to 
12mm)--plus a 1/4'° drive socket adaptor, a 
3/16'' standard screwdriver blade, and a No. 
2 Phillips blade. Plus а high-impact 
polyethylene carrying case with custom-fitted 
tray and stay-closed snap-lock. 

Your Day-Nite Tool Kit is reliable in emergen- 
cies! It makes night and road repairs easier to 
see and safer for you and your family. This 
unique lighted tool kit is 10096 made in the 
U.S.A. and fully guaranteed for life. Your Day- 
Nite tools will never chip, crack, rust or peel — 
or we'll replace them free! 

$29.95 plus $3.60 shipping ($33.55 each) 
delivers the Day-Nite Tool Kit to your home or 
office. (Calif. res. add 6%-$1.80 sales tax = 
$35.35) Order several--a great gift! Send 
check or money order, today! VISA or MC dial 
toll-free (800) 421-2414. Іп Calif. call 
(213)630-0383 collect. Satisfaction guaranteed 
or your money back! 


Enclosed d$. 0 c WILL kits 
Check С] wT C] VISAL_] М.С. йй 


Name 


Sa | _ —_. 
Card No. Exp. Date 
Katzden Gallery 


Box 906, 14911 Gwenchris Ct. 
Paramount, CA 90723 — 


26 | POPULAR SCIENCE 


Science newsfront 
[Continued] 


ports all U.S. scientific research efforts on 
the Antarctic continent. The two objects, 
one the size of a lemon, the other the size 
of a cantaloupe, were collected in Victoria 
Land on an expedition headed by Dr. Wil- 
liam A. Cassidy of the University of Pitts- 
burgh. They belong to the class of mete- 
orites called shergottites, after Shergotty, 
a village in India where the first specimen 
of this kind was found in the 1800's. A sec- 
ond was found in Nigeria in 1962, and the 
shergottite population in the hands of sci- 
ence doubled with the Antarctic finds. 

What sets shergottites apart from other 
meteorites is their chemical composition. 
Among other things, they are igneous in 
origin, meaning that they were formed 
during volcanic action or some other 
intense heating process. But what has 
stunned planetologists is the recently 
determined age of the shergottites. Dr. 
Lawrence E. Nyquist of NASA's Johnson 
Space Center has analyzed three of the 
four specimens using a dating method 
that relies on measuring radioisotopes of 
samarium and rubidium. Result: The 
specimens are very young; they appear to 
have crystallized from lava only 1.2 billion 
years ago. 

Almost all other known meteorites are 
approximately 4.5 billion years old, born, 
most planetologists believe, at the time 
the solar system formed [PS, April '80]. 

The speculation now is that the shergot- 
tites were ripped from the surface of Mars 
when it was struck by a large body, rather 
than coming from the asteroid belt 
between Mars and Jupiter, which is held 
by many to be the source of most meteor- 
ites. According to NASA expert John 
Annexstad, "Either we don't understand 
the heating and cooling that goes on in the 
asteroid belt, or they came from some 
large body like Mars." There is no way to 
explain how rocks from the asteroid belt 
could have generated enough heat to cre- 
ate igneous material this late in the solar 
system's history. 

Mars is a credible candidate because it 
was volcanically active at about the same 
time as the creation of the Antarctic spec- 
imens. But, says Dr. McSween, we won't 
know whether the meteorites are really 
from Mars until Martian rock samples can 
be brought to Earth. 


Coal-fired turbine car 


Engineers at General Motors have suc- 
ceeded in operating an experimental tur- 
bine car on powdered coal. Previous trials 
with coal-powered turbine cars have 
relied on liquid fuels derived from coal, 
which have less energy density than coal 
itself. The engine, named the AGT-5, has a 
power output comparable to that of a V8 
but weighs much less; its fuel economy is 
nearly that of a small gasoline V8. 

The engine was installed in a produc- 
tion car, with an on-board computer to 
monitor combustion. The finely pow- 
dered coal used for fuel is stored in a tank 
located in the engine compartment above 
the right front wheel. A metering fuel 


pump, assisted by an engine-driven air 
compressor, moves the powder in a 
steady stream from tank to engine. 
Mechanical vibrators in the fuel tank keep 
the coal from clumping. 

The AGT-5's combustion system con- 
sists of a burner, fuel-injection nozzle, and 
ignition system. A liquid-fuel pilot, ignited 
by an electric spark, ignites the powder as 
it enters the burner. 

Exhaust levels of carbon monoxide and 
hydrocarbons are roughly the same as 
those from liquid or gaseous fuels. But 
GM says further research is needed to 
cope with particulates, smoke, and NO,. 


Proton decay 


Particle physicists developing theories 
that attempt to unify the forces of nature— 
so-called grand unification theories, or 
GUTS-have been forced to think about 
what was once unthinkable: the prospect 
that the proton, long a synonym for stabil- 
ity, might actually decay after a very long 
life. The average lifetime predicted by 
some theorists is the number of years rep- 
resented by 10 followed by 30 zeroes. 
Numbers of experimental groups have set 
about catching the proton in the act. Now 
a group from the Tata Institute in Bombay 
and the University of Osaka, operating a 
detector deep underground in a gold mine 
in Kolar, India, claims that it has evidence 
of proton decay. PS will have a report in an 
upcoming issue. 


Absinthe makes the heart grow 


Fonder, says the old joke. But what does it 
do to the liver, eyes, brain, and whatnot? 
More especially, what did it do to the flam- 
boyant Dutchman Vincent van Gogh? 
More, did it have anything to do with the 
great painter's use of flaming yellows, 
swirling stars, and golden halos? Writing 
in the pages of the Journal of the Ameri- 
can Medical Assn., Michael Albert-Puleo 
of Case Western Reserve University 
School of Medicine suggests that ab- 
sinthe played a significant part in van 
Gogh's art. 

Absinthe is an alcoholic beverage made 
from wormwood, among other ingredi- 
ents. Wormwood unfortunately contrib- 
utes a potent, toxic psychoactive alkaloid 
that tended to drive absinthe regulars into 
blindness, insanity, or both. It has long 
been outlawed in France and most other 
Western countries. 

Previously Dr. T. C. Lee of Georgetown 
Univ. had suggested that van Gogh suf- 
fered from epilepsy and might have been 
treated with digitalis; symptoms of digi- 
talis overdose include seeing things yel- 
low, with bright halos around points of 
light. But van Gogh's regular use of 
absinthe is well established. 

The hallucinations experienced by the 
regular absinthe imbiber, says Albert- 
Puleo, coupled with van Gogh's mental ill- 
ness, "certainly played a part in the 
strange and wonderful visions the artist 
captured on canvas." 
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FM STEREO 


Set the mood in your home or office with this 13 inch wide 
AM-FM, cassette and 8 track Stereo Music Center. 


You're sitting at your desk. Soft beau- 
tiful music in full stereo is gently cares- 
sing you. You feel your tensions melt, 
your mind clears, and you're ready to 
take on the world. 

An overstatement? Not really. The 
power of music has been used for cen- 
turies to rouse the troops and relax the 
kings, not to mention "'soothing the 
savage beast". 

Listening to great sounding music 
while you work at the office or relax at 
home can make you feel like a whole 
different person at the end of the day. 

The Stereo Music Center by IMA, a 
Craig company (the language translator 
people), represents the latest technology 
in micro-stereo. It is now possible to 
produce the sound of a full size stereo 
in the space of an ordinary radio. 

IT’S A COMPLETE MUSIC SYSTEM 

You're in command. Listen to your 
favorite FM stereo stations or enjoy 
your favorite music on the twin built-in 
stereo cassette and 8 track tape decks. 
You can also keep up on the latest news 
with the powerful AM radio. 

Dual high fidelity speakers mounted in 
the acoustically designed wood cabinet 
are precisely aimed at 180 degrees to 
provide terrific stereo separation. Lis- 
tening to the music center is like sitting 
10th row center at a symphony concert. 

Powerful twin amplifiers have plenty 
of power to drive extension speakers in 
other rooms or offices. (Convenient 
jacks are provided on the rear panel). To 
really appreciate the power and quality 
of the sound of this micro-stereo, set it 


in front of your home stereo and com- 
pare. The results may amaze you. 

DIGITAL AM/FM STEREO TUNING 

No more guessing. If you want to 
listen to radio station FM 103.4 or AM 
1070, simply dial in the number on the 
large LED digital display. 

With the powerful radio receivers and 

accurate digital tuning, you'll be able to 
locate and tune in radio stations other 
radios can't even find. 
The old fashioned "'slide rule" radio 
dial has been replaced by a sophisticated 
solid state device called a frequency 
counter. Frequency counters were 
developed for test equipment and now 
can be used for exact radio tuning. They 
actually count and display the exact 
frequency of each radio ste tion. 

The frequency display also becomes an 
LED clock with the push of a button. 


EXTRA OFFICE FEATURES 
The music center is lso a useful 

business tool. 

DICTATION-You are supplied with 2 

microphones to dictate letters or leave 

memos on standard audio cassettes. 


TELEPHONE--A sensitive pickup allows 
you to record both sides of any tele- 
phone conversation on cassette. 
RECORD MEETINGS--Simply start the 
recorder. The microphones will pick up 
all nearby conversation. Even the 
recording level is automatic. 

TRY THE STEREO MUSIC CENTER 

RISK FREE 

Try the music center in your own 
home or office for 30 days. Enjoy the 
beautiful FM stereo, play your favorite 
cassettes or 8 track cartridges and keep 
up with the news on AM. Record cas- 
settes from the radios, 8 track, micro- 
phones or from the telephone pickup. 

If you aren't 10096 satisfied for any 
reason, simply return the music center 
in its original box within 30 days for a 
full refund. It comes complete with a 
limited 90 day manufacturer's warranty. 

To order your stereo music center 
simply send your check for only $159 
plus $7 for postage and handling to 
DAK. Credit card buyers call our toll 
free number. (CA res. add 6% sales tax) 

You'll be able to enjoy stereo music 
from cassettes, 8 track, FM or AM radio 
with this new 13 inch wide micro- 
electronic marvel. 


[iata 


INDUSTRIES 
ш? * INCORPORATED 
Call TOLL-FREE ..............(800) 423-2636 
{п California Сай ............. (213) 984-1559 


10845 Vanowen St., North Hollywood, CA 91605 
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STRONG WORM 
+ GEAR 
ROTATION 


AGGRESSIVE 
DRIVE SYSTEM 


ADJUSTABLE 
SKID SHOES " 


SNAPPER SNOW THROWER BUY ONE TODAY! 


Mowers -Tillers Tractors | e 
Any way you cuti. it's a snap with SN 


Any way you cut it...itsa snap with SNAPPER. 2 See the Yellow yı Panes Î oe your nearest eres dealer елт A Powat t— 
or write: Dept. PS-100-A McDonough. GA === 


It's a motor, 
I's an engine, 


Its a compressor, 


Is Rotocom 


Any number of cylinders, 
but only two moving parts 


By DAVID SCOTT 


SUNBURY, ENGLAND 
Russell Searle plugged in an electric 
motor coupled to a tiny, weird-looking 
two-cylinder compressor. An oval 
plate became a shimmering blur, but 
didn’t turn. Pointing out that it was 
one-sixth the size and weight of an 
equivalent conventional compressor, 
he connected a hose from the output to 
an oddball triangular device. It spun 
dizzily, and a scream filled the 
office. 

“There we have an air-powered 
motor,” Searle said, “a rotary machine 
with exactly the same geometry, suit- 
able for industrial tools and mining 
equipment in explosive environ- 
ments. Speeds of up to 12,000 rpm are 
possible because of inherent dynamic 
balance and the low friction from hav- 
ing only two moving parts. So a very 
small unit can pack a big punch. 

“Add a carburetor and ignition sys- 
tem to either," he added, “and you've 
got an exceptionally compact, vibra- 
tion-free gasoline engine. It could be 


ROTATION CYLINDERS 0 


! | CYLINDERS 120 
(DEGREES) VALVE 0 VALVE 180 


Sequential drawings trace the relative movements of the cylin- 
ders and rotary valve through the firing of all three cylinders, with 


great for chain saws, outboard motors, 
or maybe even cars.” 

Searle was speaking about Roto- 
com, a unique piston machine he 
invented. It’s based on inclined axes 
giving cyclical changes in cylinder 
volumes without a crankshaft. The 
advantages, according to Searle, are 
simplicity, low frictional losses, and 
gains in the capacity-to-size ratio. 

The basic principle is common in 
hydraulic swash-plate pumps and mo- 
tors widely used for aircraft controls 
and hydrostatic vehicle transmis- 
sions. In one cunning stroke, however, 
Searle has eliminated their inefficient 
jointed rods and conventional-type 
pistons. 

Rotocom pistons are rigidly at- 
tached to an angled plate tilted 12 
degrees from the cylinder axis. The 
cylinder block is integral with the cen- 
tral shaft, while the piston plate turns 
on a bearing mounted on an angled 
boss. During rotation, the inclined 
relationship of the two causes the pis- 
tons to move in and out of the cylinder 
bores. This changes the chamber vol- 
umes, but is purely rotary motion with 
only relative reciprocation. So there 
are no mass reversals to cause vibra- 
tion or stress the bearings. And 
regardless of the number of cylin- 


CYLINDERS 240 
VALVE 360 


CYLINDERS 360 
VALVE 540 


ders, there are only two moving parts. 

Because of their angular motion, 
the pistons don’t slide straight in the 
cylinder bores; the axis of each 
describes a small circle. So pistons are 
barrel-shaped to provide clearance, 
and don’t touch the cylinder walls. For 
sealing, each piston has a spherically 
surfaced Du Pont Vespel polymer 
ring, precisely machined for a gas- 
tight fit in the cylinder. 


Air motor to engine 


For breathing, an air motor or com- 
pressor has a single central rotary- 
type valve (which doesn’t rotate), 
internally channeled with separate 
intake and exhaust ports. During 
rotation, air is drawn in one open end 
of the hollow shaft and is discharged 
through the other. 

In an engine version there is a 
third moving part: The central shaft 
valve is rotated at l'4-times engine 
speed for four-stroke cycling. A car- 
buretor is mounted on the intake side 
and exhaust exits at the other. Spark 
plugs threaded into each piston are 
fired as their terminals whirl past a 
fixed electrode. Thus the spinning 
engine is its own distributor, flywheel, 
and cooling blower. The working cycle 

Continued 


CYLINDERS 480 
VALVE 720 


specific degrees of rotation shown under each drawing. Note 
that ignition occurs every 240 degrees of cylinder rotation. 
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Hotocom 
[Continued] 
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In Rotocom engine, the fuel- 
air mixture is drawn from the 
carburetor (A) down the hollow 
shaft of the rotary valve (B). As 
the valve's charging (intake) port 
passes ports in the cylinder 
block (C), the mixture is pulled 
into the cylinders. Rotation of 
the cylinder block, piston plate 
(D), pistons (E), and spherically 
machined piston rings (F) within 
the stationary housing (G) forces 
the pistons into the cylinders, 
compressing the charge. The 
belt-driven ignition contact 
breaker (H) sends spark to the 
spark plugs (J) as they pass the 
ignition electrode (K). Exhaust 
exits through the combination 
expansion chamber and muffler. 


takes two revolutions, and there's a 
power stroke every 240 degrees (as in 
a conventional three-cylinder four- 
stroke). Lubrication is by a 150:1 gas- 
oil mixture. 

The snag is the inherent short pis- 
ton stroke. To counter this, Searle 
inverts the geometry to produce an 
opposed-piston engine. In it, the pis- 
tons are held in fixed cylinders and 
the shaft is rotated so identical angled 
plates at each end wobble and the pis- 
tons actually reciprocate. Searle has 
built several small, two-cylinder, 


30 | POPULAR SCIENCE 


four-stroke, non-rotary engines of this 
type to prove the principle. Compres- 
sion ratios can be as high as 10:1, but 
since there is actual piston reciproca- 
tion, shaft counterweights are needed. 
As a further opposed-piston varia- 


tion, Searle has built a miniature, 
pressure-scavenged two-stroke with 
two parallel cylinders. The first draws 
and compresses the air-fuel mixture 
and transfers it to the second cylinder, 
using the fresh charge to exhaust 
unburned gases. À more sophisticated 
proposal is a 1.5-liter square four, 


with the two larger-diameter cylin- 
ders diagonally paired between the 
working ones. Other possible varia- 
tions include engine superchargers 
and pneumatic transmissions for road 
vehicles, which could give maximum 
torque at zero rpm for steam-engine- 
like performance. 

But these intriguing concepts are 
well in the future. Air compressors 
and motors, however, have immediate 
application, as there are no combus- 
tion problems and their efficiency and 
compactness have been proved. 85] 
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Here the lowest. 
There the lowest. 
Everywhere the lowest. 
Who's really the lowest? 


A" these different brands of you can trust the "lowest" tar And the results are right 
cigarettes, each claiming to claims of your cigarette? here in the chart below- which 
be the lowest in tar. So we've done the research can light up the situation before 
Just who are you supposed for you. We've assembled the tar you light up another cigarette. 
to believe? level numbers of all the leading See for yourself what's 
Well. we say. why should a cigarettes that say they're the what. (And what isn't.) 
tar-conscious smoker have to lowest. Numbers don't lie. 
put up with this kind of ER | And they prove there's only 
confusion? ТЕЛЕ аас one Ultra Lowest Tar™ brand — 
Why should you have to do d Clg A Cigarettes — bens 
research in order to find out if = 
NUMBERS DON'T LIE. 


NO CIGARETTE, IN ANY SIZE, 
IS LOWER IN TAR THAN NOW. 


m-— x 


| Less than han 


— = s | T Е е 4 _ pU | All tar numbers are av. per cigarette by FTC method, except the one  asterisked (*) | 
7 ERS fer ЮО» | which is av. per cigarette by FTC Report May '81. 

j 

+ 

L 

а) 


à The lowest in tar of all brands. 


| ВОХ, BOX 100's: Less than 0.01 mg. "tar", 0.001 mg. nicotine, 
Warning: The Surgeon General Has Determined SOFT PACK 85's FILTER, MENTHOL: 1 mg. "tar", 0.1 mg. nicotine, 
That Cigarette Smoking Is Dangerous to Your Health. SOFT РАСК 100's FILTER, MENTHOL: 2 mg. "tar", 0.2 mg. nicotine, 
av. per cigarette by FTC method. 


ADVENTURES IN ALTERNATE ENERGY 


Abimonthly sampling of projects PS readers have 


devised to conserve orreplace fossil fuels 


Fully monitored 


WATER STORAGE 
БОО GALLONS 


Rising above a New Mexico mountaintop, 
the four-bedroom Zanner house works 
like a dream, yet requires little owner 
attention. Garage (behind flagpole) has 
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active-solar 
dream house 


CONCRETE = SL AB 
RADIANT PANEL 


1643-CFM 


| 6.56PM WATER-AIR 
HEAT EXCHANGER 


* THERMOCOUPLE LOCATION 


% 


separate air-type solar system. Five 
pumps run house system (schematic), but 
operating cost is less than $50 a winter. 
Fireplace serves as backup heater. 


New Mexico metallurgist 
bucks the passive trend 


By FRANK ZANNER 


My growing family’s need for a bigger 
house and the oil embargo of 1973 hit 
at about the same time. It seemed pru- 
dent to go solar with the new house we 
were planning in the mountains east 
of Albuquerque, but we worried this 
might demand a change in lifestyle. 

Using my background as a metal- 
lurgical engineer, I figured that I 
could design a system that would be 
completely automatic and not produce 
large temperature swings in the liv- 
ing areas. The all-out active liquid 
system we finally settled on has cer- 
tainly lived up to those criteria while 
providing more than 85 percent of our 
space, domestic-water, and swim- 
ming-pool heat since 1976. 

The solar design began with the 
house itself. In order to minimize heat 
loss we built the 3,000-sq.-ft. house up 
instead of out—reducing the ratio of 
surface area to volume. Thermal mass 
was minimized to allow quick response 
to temperature changes. The 1,000 sq. 
ft. of solar panels are an integral part 
of the 55-degree-pitch south roof, an- 
gled for maximum collection efficien- 
cy on the shortest day of the year. 

The collectors are my own design: 
aluminum Roll-Bond plates (with 
closely spaced tubes) double glazed 
with Filon and Tedlar. I chose alumi- 
num because it costs about a third as 
much as copper; however, since it’s 
anodic to many metals, I had to gal- 
vanically isolate the plates from the 
copper plumbing and use a corrosion 
inhibitor in the water. 

Water heated in the collectors is 
pumped to a 1,500-gallon concrete 
tank under the house, which serves as 
the link between four distinct distri- 
bution loops (see drawing): to a water- 
air heat exchanger for space heat 
delivered by the furnace blower; to 


Continued 


Weller. 
The Soldering Tools. 
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V Whether you need accuracy for electronic components 
or flexibility for hobbies and crafts, the soldering tools 
from Weller make your job easier. 
They're made to professional standards to give you top performance and 
safety. For better soldering, say Weller 
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from Cooper The Toolmaker. 


41 The Cooper Group 
COOPER | BOKER” CRESCENT “LUFKIN” NICHOLSON 
, 559995 | PLUMB” WELLER” WISS" XCELITE ' 
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| | Му fuel problem is a | 
Either I have enough wd n get through winter, 
or I dont. 


Out here, the winters are long and the nights are 
cold. They measure snow by the foot, not by the inch. 

I live in a cabin in the mountains. My only heat 
comes from a wood-burning stove. As long as I feed it wood, 
I keep real warm. | 

The problem is, there's no telling how long I'm going 
to be socked in there. Winter could easily last four or five 
months. So when it comes to my wood supply, I can't afford 
to take any chances. І need а chain saw I can count on. Which 
is why I use a John Deere Chain Saw. 

And I don't plan to give it much of a rest, either. 

I figure Га rather have too much wood on hand than 
not quite enough. 


j 


Nothing Runs Like a Deere" 


John Deere has seven Chain Saws, with guide bars from 10 to 27 inches. 
For a free folder, write John Deere, Dept. 52, Moline, IL 61265. 


| JOHN DEERE | 
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Active-solar dream house 
[Continued] 


radiant panels in the house's con- 
crete slab for first-floor heat; to a heat 
exchanger for swimming-pool heat; 
and to a domestic-water preheater. 
The entire system cost about $7,000. 

During our first winter in the house, 
the solar system was not yet opera- 


. tional and all heating was by the LP- 


gas furnace and electric water heater. 
This gave me an opportunity to mea- 
sure accurately the heat-loss coeffi- 
cient and obtain a gas-use-per- 
degree-day constant—necessary to 
compute our savings later on. 

The solar system is equipped with a 
full complement of instruments: 15 
thermocouples recording tempera- 
tures throughout the system, flow 
meters, electric timers, a photovoltaic 
cell to measure solar flux, and more. 
In addition, I set up a corrosion exper- 
iment by hanging aluminum-wire 
specimens in the heat-transfer solu- 
tion, and I’ve taken regular samples to 
test water chemistry. 

The performance data are summa- 
rized in the table. Collector efficiency 
(during 7,000 hours of operation) has 
averaged about 40 percent. To date, 
we've saved over $3,100 in gas and 
electric bills. How soon the system 
will pay off depends on the future 
prices of those fuels. 

Corrosion has turned out not to be a 


Zanner house performance 


Collaction 
cost ($)t 


P ted 
Pes igal.) 


D 
= 
Date 2 a 
10/1/75- 
331/76 6,166 
10/1/76- 
3/31/77 2,987 
12/1/77- 
3/31/78 3.195 855 396 49 
10/1/78- 
5/1/79 5.502 1.250 635.53 
| 10/14/79- 
4/27/80 5.507 1.274 783.56 
| 10/19/80- 
| 4/19/81 4.606 137 1.047 4533 73726 
*Includes 129 gallons used during shutdown for tank repair 
tBased on average annual cost of fuels 
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problem. However, we did encounter а 
problem when thermal expansion 
caused a crack in the storage tank. 
Repairing it entailed shutting down 
the system for two months and replac- 
ing the original fiberglass liner with 
one of stainless steel. While the sys- 
tem was down, the hot roof attracted 
hibernating insects, an event that 
strained domestic tranquility. "BH 


Dr. Zanner will supply detailed 
drawings and data to interested read- 
ers. Send $50 to Frank J. Zanner, Box 
571, Sandia Park, N.M. 87047. 


at a substantial 
Savings ببب‎ 

in no more space ® 
than a bicycle! 


Now, you can have the tools you need to turn out 
top quality woodworking projects in a complete 
home workshop like the one you've dreamed of 
owning. And you can do it within your budget — 
using no more space than it takes to store a 
bicycle! 

If you've ever tried to build anything more 
complicated than a birdhouse, you know you 
need more than a couple of simple tools. To give a 
professional look to those money-saving, money- 
making projects, like your own home repairs and 
remodeling jobs or building furniture and cabi- 
nets, you need a table saw, a vertical drill press, a 
lathe, a boring machine, and a disc sander. 

All that used to mean at least a 
couple of thousand dollars and a big 
workshop area. But now, with the 
Shopsmith MARK V, you get all five of 
these tools in a single, precise, 
powerful machine that requires about 
the same amount of space as an 
ordinary bicycle! 


Its a 10" table 
saw! drill press! 


Outperforms Individual Tools 


Over one quarter million people like yourself have 
chosen Shopsmith multi-purpose tools as the best solution 
to their space and budget problems. And its easy to see 
why! You get a 10" table saw, 1612” vertical drill press, 
horizontal boring machine, 34" lathe and a 12" disc 
sander, all powered by one rugged, variable-speed motor. 

The MARK V is so easy to use, that only after about an 
hours practice you'll be switching tool operations in less 
than 90 seconds. You'll be able to perform dozens of 
operations like sawing, rabbeting, drilling, spindle turning, 
doweling, and much more. When you're ready to do more 
sophisticated operations, like mortising, routing, and 
molding, you'll find a full range of hard-working Shopsmith 
accessories to help. Thats why we call the MARK V the 
"tool to start with — the system you grow with" over the 
years. 


Mail the coupon today for your FREE Information Kit 


Find out more about why the Shopsmith MARK V should 
be the tool you choose for your home workshop — no 
matter how small your space or your budget. Mail the 


"Shopsmith, Inc. 1981 


itsa 16's» vertical 


Now! Enjoy a complete home shop 


Five major power tools packaged 
into one big- capacity unit! 


Its a 12" disc 
sander! 


Its a 34" lathe! - 


It's a horizontal 
boring machine! 
coupon today for your FREE Information Kit, including a 
booklet, “What To Look For When You Buy Power Tools,” 
and all the details on the incredible 5-in-1 MARK V. PLUS 
find out how you can try this remarkable machine in your 
home for a full 30 days, without risking a penny! 


Mail this coupon today! 
Shopsmith Inc. 


The Home Workshop Company 
750 Genter Drive 
Vandaha, Ohio 45377 


Dept. 3529 


[|] YES! Please send me my FREE 

Information Kit on the Shopsmith MARK V, | wl 
including illustrated brochure and "What To Look For ; А. X » 
When You Buy Power Tools” booklet... PLUS all the = F 
details on how | can test-use the MARK V at home, / 
without risk, for 30 days. | understand that this ча 
information is FREE апа | am under no obligation. 
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's NO present like the time. 
OR CLOCK COMPANY’S 
Model SOLID 3/4 — Kit 
. BLACK od 


Q* FACTORY 
DIRECT 
SALE PRICE 
20 $219.50 
MOVEMENT EXTRA 


COMPARE YOUR FINISHED CLOCK TO 
THOSE RETAILING AT UP TO $850. 


THE CHRISTMAS GIFT THAT KEEPS ON GIVING 


Go ahead! Make this the year you give yourself, or someone very 

special, a beautiful grandfather clock from Emperor Clock 

Company. There's no other present quite like it. You not only 

give hours of woodworking enjoyment, you give a wonderful gift 
that will continue to give pleasure for years to come. 
In addition, when you order Emperor's Model 120-K 
in solid 3/4" black walnut right now, you save a lot 
of money! Because right now this do-it-yourself 
case kit is sale priced for just $159.50 — a savings of 
$60.00 off our regular low factory direct price. Fill 
out and mail the coupon today, in plenty of time 
for Christmas! 


MODEL 120-K IS PRE-CUT, 
READY TO BUILD 


You don't have to have special talent or years of 
woodworking experience to build Emperors Model 
120-K. All you need is the do-it-yourself kit and a 
few basic tools. You'll be working with solid 3/4" 
black walnut — selected by generations of craftsmen 
for the beauty of its rich grain and color. It is kiln- 
dried to prevent warping and shrinking and hand- 
matched for uniform appearance. Each kit piece, 
including miters, mortises and tenons, Is pre-cut. 
5 you prefer, kit may be ordered unmitered for 
10 less.) All pieces are sanded smooth on both 
sides. ыды swan neck and finial, waist апа 
dial face doors, dial frame and basefront pre- 
assembled. Complete assembly instructions, all 
screws and hardware included. Due to possible 
breakage, glass not included. Each piece may 
be reordered separately. 
NO RISK! 
MONEY BACK GUARANTEE 
If for any reason you are not completely satisfied, 
return in original shipping carton within thirty 
days for prompt refund. No questions. No 
excuses. 
*"SUBTRACT $10 FOR 
UNMITERED KIT 


Model 120-K 
“| Shown with Lyre Pendulum (extra) 


ч Solid 3/4" Black Walnut 
e 74" X 164" X 10" 


m 
=m 


ORDER NOW IN TIME FOR CHRISTMAS! у ENDS DECEMBER 31, 1981 


EMPEROR MOVEMENTS AN 
“DIALS FOR MODEL 120-K 


` MADE OF SOLID BRASS * ONE WEEK e WEIGHT DRIVEN * WESTMINSTER CHIMES 


` NEW SELF-ADJUSTING 


_ MOVEMENTS MAKE CLOCK- 


_ LEVELING UNNECESSARY 


Emperor Model 101-M movements | 


аге manufactured by Hermle Black 
` Forest Clock Company, owned and 

` operated by the family of Franz 
Hermle, Gosheim, West Germany. 
Now in its fourth generation, the 


Hermle family is the world's largest - 
manufacturer of fine quality grand- - 
father clock movements. Each . 
~ Model 101-M movement has a self- | 
regulating escapement, which © 
- means the movement adjusts itself - 


to tick smoothly and accurately so 
you never have to level your clock. 


Movements are made of solid brass © 
` _ with pinions of hardened steel. 


- Each comes complete with weights, 


-solid brass weight shells, brass- 


finished bob, pendulum and chimes. 
The chimes consist of two sets of 


musically-tuned rods. One set . 


sounds the historic Westminster 
chimes: four notes on the quarter- 


hour, eight on the half-hour, twelve . 
on the three-quarter-hour and six- | 


—teen on the hour. The other set 


— counts each. nour with a E Ben 


tone. 


‘MOVEMENTS CARRY A 
ONE YEAR WARRANTY 


BEAUTIFULLY CRAFTED 
SOLID BRASS DIAL FACES 
Emperor 101-M dial faces are manu- 


. factured in West Germany by 
-. Johann Jackle, the world's largest 
in. 
brass. Each dial is a quality product. 
and is made exclusively of solíd 


dial-making firm specializin 


brass. Emperor does not sell steel 


-or aluminum dial faces coated to- 


look like brass. 
Choose from two dial versions: 


Tempus Fugit (Time Flies) and 
Moving Moon with classic lunar 
_ calendar. The solid brass dial ring - 
has a silver finish and black Roman - 
numerals. Antiqued brass D 
frame the dial ring and the center 


spandrels 


inlay is texture-finished brass. 
QUALITY TESTED ! 


АМО INSPECTED 


All ире movements аге 
thoroug 

before being shipped to you. We 
proudly stand behind our name 


` 100%. Emperor movements are 


known and valued everywhere for 


lasting accuracy and dependability. 
Don't risk buying anything less. 


` INSTALLATION AND ADJUSTMENT 


ARE SIMPLE OPERATIONS 


FOLLOWING THE STEP-BY-STEP . 


INSTRUCTIONS SUPPLIED. 


ly inspected and tested 


P Ж 101- M Movement with 
Tempus Fugit Dial $144. 50 


B. 101-M Movement with 
Moving Moon Dial $159.50 


LYRE 
PENDULUM 
WITH SOLID 
. BRASS RODS 
NOW —— 
- AVAILABLE 


525% 


EXTRA 


ORDER NOW IN TIME FOR CHRISTMAS! SALE ENDS DECEMBER 31, 1981 
ORDER DIRECT WITH THIS FORM 
ORDERS SHIPPED 2 TO 3 WEEKS e SHIPPING CHARGES COLLECT 
EMPEROR CLOCK COMPANY, Dept. 55-D Credit Card Telephone Orders Welcome Please Check: New Customer О 
Emperor Industrial Park, Fairhope, AL 36532 Call 205/928-2316 Previous Customer O 


QUANTITY || WEIGHT | REG. PRICE | SALE | 


| Model 120-K Solid 3/4" Black Walnut Do-It-Yourself Case Kit 
| (Movement Priced Separately Below) 
| Model 120-A Solid 3/4" Black Walnut Completely Finished Clock 
| with Self-Adjusting Movement, Tempus Fugit Dial, Westminster Chimes | 
| Model 120-A Solid 3/4" Black Walnut Completely Finished Clock with 


Self-Adjusting Movement, Moving Moon Dial, Westminster Chimes 


Model 101-M Self-Adjusting Movement Complete with Tempus 

Fugit Dial, Westminster Chimes for Model 120-K 

Model 101-M Self-Adjusting Movement Complete with Moving 
| Moon Dial, Westminster Chimes for Model 120-K 


| |. Туе Pendulum for Both Model 101-M Movements 


Please Check: 
О Send Kit Unmitered... 
Subtract $10 From Total 


We accept personal checks. 
Enclosed $.. |  ( )Check( )Money Order 
Charge to my ( ) MasterCard ( ) Visa 


NUMBER MasterCard 


Inter Bank No. 
(above your name) 


Expiration date 
required 


аа сш 


МАМЕ 

STREET 

CITY, STATE, ZIP 
TELEPHONE NUMBER 


(PLEASE PRINT) 


ACCOUNT AIFI LL ELI L OSend free color brochure. 
LIT. LN LN y 
IS EMPEROR? 


$219.50 


TOTAL $ 
Alabama residents only, 


add 4% sales tax $_ 
GRAND TOTAL $... |. 


= CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 


OF GRANDFATHER CLOCKS 


©1981 Emperor Clock Company 
All Rights Reserved 


VISIT OUR FACTORY SHOWROOMS MON.-FRI., 8 A.M. TO 5 P.M., EMPEROR INDUSTRIAL PARK, FAIRHOPE, AL 
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Stress is a very real 
part of life. And it can't be 
avoided (not even on a 
desert island). However, 
with a little help, you can control the way 
your body reacts to stress—for achieving 
greater relaxation, more efficiency, and 
very possibly, a longer life. 

Introducing the latest refinement in 
stress control technology: the GSR 2. Com- 
pressed into its case (no bigger than a bar of 

soap) are the benefits of a laboratory full of 
sm icated and expensive зе бш 
equipment. And amazingly, for just $49. 
Relax under 

You start by kS your fingers on the 
GSR 25 stainless steel sensing plates. Auto- 
matically GSR 2 turns itself on, and produces 
a pleasant humming tone which raises or 
lowers, depending on your level of tension. 
Hear it lower when you imagine yourself 
napping on a warm sandy beach. Listen to 
it rise when you think about interest rates! 
Then let the doctor-prepared cassette 
tape (or the written instructions) take you 
step by step through the simple relaxation 

process—continuously monitored by the 
(GSR 2. The deep relaxation you experience 
in your short daily sessions automatically 
transfers into your everyday life. The 
improved ability to relax under pressure 
actually becomes a part of you—forever. 

GSR2 biofeedback works through 
galvanic skin resistance, a highly accurate 
and medically accepted method of meas- 
uring overall mind/body tension. (A 
comparison test against a $5000 laboratory 
unit found the GSR 2 just as accurate.) 
Immediate rewards. 

Right away, the stress-sensitive audio 
tone rewards you with a concrete measure 
of progress. Unlike all other relaxation 
methods, there's no guesswork involved. 
Results are quicker, and deeper. 

you relax, you begin to possess a 
soothing, almost sensual feeling of total rest. 
Conscious relaxation can be even more 
efficient than deep sleep. Every muscle, 
every fiber of your body will seem totally 
drained of tension. At the same time you're 
fully in touch with your surroundings. 
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Tranquilizers and alcohol 
can relax you too. But they 
= mask symptoms and im- 

performance. The GSR 2 
breaks stress oe naturally, leaving 
you refreshed and energetic. 

A competitive edge. 

Designed by a team of Canadian doctors 
and engineers, the GSR 2 is used in over 
1000 medical and educational institutes 
worldwide for prevention and treatment 
of a variety of stress related ailments. 

In industry, the GSR 2 is particularly 
useful in view of deadline pressures and 
work overloads. Stress reduction means 
increased personal productivity. 

It also helps perfectly healthy athletes 
perform better. GSR-trained champions 
include a famous American marathoner, the 
U.S. Olympic Nordic Ski Team, and a host of 
professional football and hockey players. 
Our stress-free offer. 

We invite you to use the GSR2 for 
30 days without obligation. If you decide 
not to keep it, The Sharper Image will send 
a prompt refund, including delivery charge. 

The 4 ounce GSR2 (3" x 4" x 1%") 
is virtually unbreakable, all solid state 
electronics. Comes with earphone, 
instructions, cassette tape, two-year 9 volt 
battery in place, and one year warranty. 
Turns off automatically so you can use it 
to relax yourself to sleep. 

(Gain a powerful control over stress 
with this fascinating new tool of micro- 
computer science. 


30. -DAY HOME TRIAL. T— 
А Order е Ae #189. Credit card | 


holders may use our toll-free number. 
Or send check for $49 plus $2.50 deliv- 
ery (in CA, add $2.94 sales tax). Please 

`. mention this magazine. 


` 800 227-3436 
‚ In California 800 622-0733 


THE SHARPER IMAGE" 


755 Davis Street, San Francisco, CA 94111 
©1981] The Sharper Image 


Bad news for 
power from 
space 


The year is 2030. Sixty satellites, each 
the size of Manhattan Island, collect 
solar energy and convert it to micro- 
waves, which are transmitted to re- 
ceiving stations on Earth. There they 
are rectified into direct current—300 
billion watts’ worth—and fed into 
regional power grids. 

It’s an idea with many enthusiastic 
backers. But is it really feasible? Not 
very, says the National Research 
Council in a recent report. 

Actually the scenario is that of an 
SPS (satellite power system) model 
developed by NASA. A committee of 
the NRC described it as “in concept, 
simple and attractive; but in actual 
scope, without parallel in human 
experience. . . ." The committee's 
report recommends against spending 
research funds for such a system, and 
suggests instead that NASA simply 
keep tabs on relevant technical devel- 
opments and periodically report to 
Congress. An earlier study by the 
Department of Energy had yielded a 
cautiously favorable report. 

The NRC finds technical problems 
with the SPS, but the main obstacle is 
cost. The study concludes that the esti- 
mated $1.3 trillion price tag is, even 
under the most favorable conditions, 
21 times too low, and that the system 
compares poorly with other energy 
sources. For example, the NRC comes 
up with a nominal cost (optimistical- 
ly) of $10,000 per kW of installed 
capacity for the SPS (DOE estimate: 
$4,000 per kW). Electric power now 
costs $1,000 per kW. Other underesti- 
mates turned up by the committee: 

€ Costs of crystalline-silicon cells 
"are likely to be a least 10 and more 
likely 50 times higher than the cost 
goals assumed." 

è “Doubling of satellite mass, 
which cannot be ruled out, would lead 
to an increase of 40 percent in total 
system cost” (referring to the tenden- 
cy of aerospace projects to grow once 
under way). 

® NASA cost goals for the transport 
system to low orbit are low by a factor 
of between two and three. 

Finding the earlier DOE study “an 
optimistic rather than a pragmatic” 
view, the report warns that future 
research may not resolve many of the 
problems identified and that unfore- 
seen questions are almost certain to 
arise.—T. О. Bakke 
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Here's the story about a security guard 
that places a protective shield around your valuables. 


It's a war. It's you against the criminal. 
And, your home is the battlefield. With 
burglary becoming an epidemic, it's 
time to protect yourself. 

The new Ultrar installation free, ultra- 
sonic alarm allows you to make use of 
the latest industrial security technology 
in your own home. 

It’s made by Universal Security Instru- 
ments Company. They're one of the 
largest manufacturers of security pro- 
ducts in the U.S. 

It may sound incredible, but the Ultrar 
Alarm costs a scant 1096 of the price of 
a comparable industrial installation. 

YOU'RE PROTECTED 

Y ou can't see it, feel it, or hear it. But 
the protective shield of ultrasonic sound 
layed down by the Ultrar blankets an 
area up to 20 by 30 ft. (600 sq. ft.) 

If anyone enters the protected area 
while the alarm is armed, they will be 
greeted by a shrieking 85db wailing 
siren that seems to come from all 
directions. | 

Even if a thief cuts off your power, or 
finds the alarm and cuts its wire, the 
sound will continue for a full 3 minutes 
because the Ultrar has provision for bat- 
tery back up, with 6 standard C cells. 
(not included) The Ultrar then auto- 
matically rearms itself to protect your 
home again. 

Placing the Ultrar near hallways, win- 
dows or access doors provides the max- 
imum protection. The Ultrar is so sen- 
sitive that even small animals and child- 
ren will be picked up. 

INSTALLATION 

Not much. Simply put the Ultrar in an 
out of the way corner and ріод it in. 
You can even adjust the sensitivity to 
match the size of the area to be covered. 

WALK TEST IT 

Y ou've got a secret code to disarm the 

Ultrar. Punch in your code and press the 


test button. Check for the yellow test 
light and you're ready to go. 

As you move around the protected 
area, try to beat the system. See if you 
can hide from it. It’s very crafty. Try to 
crawl on the floor or hug the wall. The 
Ultrar will signal with a click each time 
it catches you. We'll bet you never even 
get close to it. 

When you actually arm the Ultrar, all 
you do is push the 'arm' button. You 
better know your code because the 
Ultrar is so loud that it can actually 
cause pain. 

EASY TO LIVE WITH 

If an alarm is a hassle, you probably 
won't use it. The Ultrar is the ultimate 
in ease of use. Here's all you do. 

When you leave the house just touch 
the ‘arm’ button. A green light will go 
on to confirm that it's armed. You now 
have 60 seconds to leave before the 
Ultrar builds up its ultrasonic shield. 

. While you're gone, you can rest easy. 
You are protected by an up to date 
system of defense. 

When you return home you have just 
30 seconds to disarm the Ultrar by using 
your secret code. If you forget and the 
alarm does go off, you can still enter 
your secret code to silence it, but your 
ears may be ringing when you do. The 
Ultrar is very loud. 

Two red lights tell the whole story. 
The red alarm light lets you know if the 
alarm was triggered while you were out. 
The second red light lets you know the 
condition of your back up batteries. 

It's easy and reliable. You'll be in good 
hands with Ultrar. It comes with win- 
dow warning decals and a 90 day limit- 
ed warranty. 

MORE SOUND INCLUDED 

As if an 85db built-in siren wasn't 
enough, the Ultrar comes with a second 
indoor/outdoor powerful blast horn. 


You can place the blast horn in another 
part of the house to totally disorient 
and frighten an intruder. 

You can also place the blast horn out- 
side to alert neighbors to your problem. 
The blast horn comes complete with a 
50 foot cord and jack that plugs into 
the base unit. 

Fear and surprise are on your side with 
Ultrar. The painfully loud dual note 
sirens will make it a sorry day for any 
would be burglars, and a safer better 
day for you. 

TRY THE ULTRAR RISK FREE 

Plug in the Ultrar and take a walk test. 
See just how big an area is protected. 
Try your best to beat the Ultrar. You 
know where it is and it’s still next to 
impossible to beat. 

Try it in your own home risk free. If 
you aren't 100% satisfied for any reason 
simply return it in its original box with- 
in 30 days for a courteous refund. 

To order your Ultrar Ultrasonic Alarm 
risk free with your credit card, call our 
toll free hotline, or send your check for 
only $109 ($3 P&H) Order No. 9118. 
(CA residents please add 696 sales tax.) 

When you're out of the house and the 
alarm sounds it can scare away intruders 
and protect your property. If you are at 
home when it sounds, it can scare away 
intruders and protect you and your 
family. 
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INDUSTRIES 
! INCORPORATED 
Call TOLL-FREE ..............(800) 423-2636 


In California Call (213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 
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Xerox's pro-style, 
low-priced 


compatible 
computer 


Xerox 820 controls other gear through 
two serial and two parallel (port) connec- 
tions. It's 2-80 based, has 64K of memory. 
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Now there’s an important 
new name in computers— 


with an important product 


By WILLIAM J. HAWKINS 


One way to choose a movie is to see 
who stars in it. The bigger the name, 
often, the better the show. In personal 
computers the latest star is Xerox. 


That may mean the long-awaited “com-. 


puter explosion” is about to begin. 
The Xerox 820 is impressive. It’s 
priced close to other personal models— 
$2,995—but looks totally professional. 
For quick data entry, the 820 has a 
96-key, touch-typing-quality key- 
board with a 10-key numeric keypad 


for number entries. You see the 
results of your work on a 12-inch 
black-and-white CRT screen: Upper- 
and lower-case characters are dis- 
played 24 lines at a time at up to 80 
characters per line. The dual disc 
drives (two units in one box for double 
the storage capability) are for saving 
programs, data, or textual informa- 
tion. Each drive holds up to 92,000 
bytes of data (about 45 pages of text) 
on a single 5%-inch disc. 

If you need more data storage (and 
you may for small-business use), an 
optional eight-inch disc drive is avail- 
able to increase the saving capacity to 
250,000 bytes. There are also optional 
packages: À word-processing package, 
for example, includes a letter-quality 
printer (Xerox 630) for $5,895, with 
software extra (about $400). What 
other software is available? Lots, and 
here's why: 


A comment 

Xerox's strategy is different from 
that of many other companies enter- 
ing the personal-computer field. Many 
design their machines to be incompat- 
ible with programs already written 
and available off the shelf. You must 
buy their software. The idea, of course, 
is that they'll make more money on 
the additional programs they sell. 
That's true—unless it backfires, as it 
has for many makers in the past. If a 
company can't write all the programs 
necessary to keep up with demand, 
interest in its computer falls off rapid- 
ly—and so do sales. It's a computerized 
version of the chicken-or-the-egg di- 
lemma. 

Xerox, however, has designed the 
820 to be compatible with a disc-oper- 
ating system called CP/M, written by 
Digital Research. CP/M has become a 
standard throughout the industry— 
some 2,000 pre-written business and 
personal programs will run on the 
820. You just buy the disc with the 
program you want and pop it into the 
disc drive. (Prices range from $25 to 
$500 depending upon the applica- 
tion.) 

By creating a compatible computer, 
Xerox has made the 820 attractive for 
any business or personal use. And per- 
haps more important, Xerox may have 
set a new qualification for future 
machines from other big makers. For 
the computer explosion to come—for 
the big show to begin—that kind of 
mature thinking is sorely needed. 

Will the Xerox 820 outpace the well- 
entrenched computer systems such as 
Radio Shack and Apple? A spokesman 
for Xerox wouldn't say. But he did say 
that the code name for the 820, while 
it was in the development stage, was 
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Dangerous to Your Health. 


Surgeon General Has Determined 


That Cigarette Smoking | 


Warning: The 


p | 


THE FIRST - 
MEN'S & LADIES 
WATER-TIGHT 
DIGITAL DIVE 


Casio’s Mariner 
Enjoy All Your Favorite Watersports 
Whether you're skiing, sailing, swimming or caught in 
a downpour, these men's and ladies’ sport watches are 
built to endure. The men's Mariner is water resistant to 
100 meters (over 300 ft.). And the ladies’ Mariner 
survives to depths of 50 meters (beyond 150 ft.). Now 
m active women have a sport watch that you never 


ave to worry about. It's so convenient — just put it 
on and forget it! 


Ladies’ Mariner Meets Your Needs 
Not only do you get the time in crisp, clear liquid 
crystal digits, but the ladies‘ Mariner also includes an 
auto-calendar with month and date. And for $10.00 
more, you get all that ш а 24 hour daily alarm for 
your hectic schedule. Both have super quartz accuracy 
to +15 seconds per month, 15 month battery life, and 
Stainless steel case with resin band. 

Men's Mariner Water Resistant and Much More 
At your command is a professional 1/100th second 
chronograph for timing dives or laps across the pool. 
Plus a countdown timer for timing boat races, a daily 
alarm and hourly chime, 12 & 24 hour time, +15 
second quartz accuracy per month, an auto-calendar, 
and a 5 year battery. It meets all your timing needs! 


Includes Casio's 1 year warranty, and our 30 day 
guarantee Return the product in 30 days for a 
refund, if not satisfied. 


Order Today 
Charge i call toll free 24 hours a day. Order 
product #30 for the ladies’ Mariner without alarm, only 
$29.95. Order product #31 for the ladies’ Mariner with 
alarm, only $39.95. Order product #89 for men's 
Mariner in tough black resin case and band, only 
$34.95. Order product #88 for men's Mariner in 
stainless steel case and resin band, only $49.95. Order 
product # 87 for men's Mariner in stainless steel case 
and bracelet, only $54.95. 


(800) 227-1617 ===. 


EXTENSION 900 


DWS internation 


350-A Fischer Avenue Dept. PS 10D | 
Costa Mesa. California 92626 (714) 540-4444 


Call our toll-free number for quickest service or send your check or 
money order or credit card into. Please allow time for checks to 
clear. We accept VISA. MC A E. DC credit cards Add $2 50 
lor insured postage & handling lor first product and $1.00 tor each 
additional product. For UPS Blue Label "rush" service add an 
additional $1.00. Calif. residents add 6% sales tax 

DWS marketing international 1981 
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Solar concentrator 


with a twist 


Masonite and aluminum foil—that’s 
all Rick Steenblik, a research engi- 
neer at the Georgia Institute of Tech- 
nology, needs to bring the sun into 
focus. Conventional point-focusing so- 
lar concentrators are paraboloid dish 
types. Made of metal, these complex- 
shape reflectors must be precisely 
molded and machined—therefore, 
they're expensive. 

Steenblik’s simple design begins 
with a computer program that prints a 
spiral pattern. This pattern is trans- 
ferred onto a flat material already cov- 
ered with a reflective medium, then 
cut out on a band saw. By lining up 
mounting points (also printed by the 
program) along a straight frame mem- 
ber, the proper twist is given to each 
segment of the spiral to concentrate 
sunlight at the selected focal point. 
The computer program can vary the 
focal length of the spiral or even alter 
the design to focus light behind the 
reflector. 

Nine Georgia Tech Spiral Concen- 
trators have been built thus far. For 
such simple applications as solar cook- 
ers Steenblik has used as materials 
aluminum foil and hardboard. Other 
models have been made with sheet 
aluminum. Steenblik believes his re- 
flector can replace parabolic concen- 
trators in some present applications 
at a much lower cost. 

For $7 Steenblik will send in- 
structions and a pattern of his con- 
centrator suitable for a solar cooker. 
Write to: Richard Steenblik, Sun- 
twist, Box 342, Stone Mountain, Ga. 
30086.—Paul Bolon 


Focal point of the spiral concentrator 
reaches 2,000 deg. F—hot enough to ignite 
wood or to cook on. With more twist it 
can focus light behind itself, too. 


What's new in physics... chemistry... geology... computers... 


(Publishers’ Prices shown) 


44900-3. THE ENCYCLOPEDIA OF COMPUTER 
SCIENCE. Edited by'Ralston and Meek. Monumen- 
tal 1.500-page volume on every aspect of the com- 
puter sciences—software, hardware, languages, pro- 

rams. systems, mathematics and more. Over 700 
charts, tables, graphs and diagrams. Counts as 3 e 
your 3 books. $60.00 


61647-2. MCGRAW-HILL ENCYCLOPEDIA OF 
ENERGY. 6 feature articles on current energy 
issues; 300 alphabetically arranged articles on en- 
ergy sources, development and distribution. 838 
pages and more than 850 illustrations. Counts as га 
your 3 books. $34 


87259. WIND MACHINES. Frank Reed Eldridge. 
How wind mills. generators and turbines work and 
how wind power can be used to meet peer 
needs. $17.95 
69780-3. THE PRACTICING SCIENTIST'S 
HANDBOOK. Alfred J. Moses. A clear, easy-to-read 
handbook that provides over 300 figures and tables 
on the properties of materials ranging from organic 
compounds through glasses. Counts as 3 of vour 3 
books. $54.50 
36005. THE BELL NOTES, JOURNEY FROM 
PHYSICS TO METAPHYSICS. Arthur M. Young. 
A fascinating diary of the construction of the first 
commercially licensed helicopter. $9.95 
40910. THE CREATIVE ENGINEER. Winston E. 
Kock. Analyzes such 20th century advances as the 
transistor, radar. the laser and communications sat- 
ellites. $25.00 
53788. HOW TO PROGRAM YOUR PROGRAM- 
MABLE CALCULATOR. Snover and эркел. € 


55000. THE ILLUSTRATED ENCYCLOPEDIA 


OF ASTRONOMY AND SPACE. $16.95 
56211. AN INTRODUCTION TO CATASTROPHE 
THEORY. P. T. Saunders. $22.95 


—£XTRAORDINARY— 


00470-3. VAN NOSTRAND'S SCIENTIFIC 
ENCYCLOPEDIA. Edited by Douglas M. 
Considine. Nearly 200 experts have contrib- 
uted to the thoroughly revised and expanded 
Fifth Edition of the most authoritative single- 
volume source of scientific information ever 
assembled. Over 2,500 illustrations. Counts as 
J of your 3 books. $69.50 
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The Library of Science 


Таке any 3 books 


for only $1.00 each 
(values to $74.90) 


You simply agree to buy 3 more books—at 


handsome discounts—withir the next 12.months. | 


69300. PLANETARY GEOLOGY. John Guest. All 
we know and hope to learn about the planets. 320 
black and white photographs and 50 line illustra- 
tions. $19.95 


85847. VIDEOTEXT: The Coming Revolution in 
Home/Office Information Retrieval. Edited by 
Efrem Sigel. $24 

36810. THE BRAINS OF MEN AND MACHINES. 
Ernest W. Kent. A comparative study of the human 
brain and the computer. $15.95 


36805. BREAKTHROUGHS. Charles Panati. "For 
anyone who enjoys thinking about the human bod 

or the future of energy or the subparticles of quarks 
or the possibilities of living in space."— The New 
York Times. $12.95 
39993-2. COMPUTER NETWORKS. Andrew 5. 
Tanenbaum. A down-to-earth guide to the current 
and near-future state of computer network design. 
Covers everything from parallel computers to mul- 
tiprocessors. Counts as 2 of your 3 books. $28.00 
73282. THE RADIANT UNIVERSE: Electronic 
Images from Space. Marten and Chesterman. In- 
troduction to the new visual space science. Over 125 
photos, $17.95 
57835. THE LAROUSSE GUIDE TO MINERALS, 
ROCKS, AND FOSSILS, WR. Hamilton et al. Over 
600 specimens brilliantly illustrated in full color plus 
more than 300 precise line drawings. $15.95 
63015. MONSTERS IN THE SKY. Paolo Maffei. 
Supernovae, quasars, black holes and more. $15.00 
52237. HANDBOOK OF MICROPROCESSORS, 
MICROCOMPUTERS AND MINICOMPUTERS. 
John D. Lenk. $17.95 
44155. ELECTRONIC DESIGNER'S HAND- 
BOOK. Thomas Keith Hemingway. $14.95 
79240. SOFTWARE PSYCHOLOGY: Human Fac- 
tors in Computer and Information Systems. Ben 
Shneiderman. $24.95 


MEMBERSHIP BENEFITS ө In addition to get- 


ting either Van Nostrand’s Scientific Encyclopedia 
for $3.00 or any other three books for $1.00 each 
when you join, you keep saving substantially on the 
books you buy. е Also, you will immediately become 
eligible to participate in our Bonus Book Plan, with 
savings of /0% off publishers’ prices. e At 3-4 week 
intervals (16 times per year) you will receive the 
Book Club News, describing the coming Main 
Selection and Alternate Selections together with a 
dated reply card. e If you want the Main Selection, 
do nothing and it will be sent to you automatically. e 
If you prefer another selection, or no book at all, 
epu indicate your choice on the card, and return it 
by the date specified. e You will have at least 10 days 
to decide. If, because of late mail delivery of the 
News, you should receive a book you do not want, 
we guarantee return postage. 


.astronomy — 


50045-2. GAME THEORY: Mathematical Models 
of Conflict. A.J. Jones. A brilliant introduction to the 
science with numerous diagrams and „ү 
Counts as 2 of your 3 books. 5.00 


84169. THE THIRD WAVE. Alvin Toffler. Ап excit- 
ing. shocking look at the effects of change on all of 
us by the author of Future Shock. $14.95 


48730-2. THE FORCES OF NATURE. Р.С. И. 
Davies. Examines the fascinating domain of the 
world within the atom. Counts as 2 of your 3 
books. $29.50 


70768-2. PROJECTS AND DEMONSTRATION 
IN ASTRONOMY. Ronald Tattersfield. How to plot 
the orbit of a comet, predict a lunar eclipse, calculate 
interstellar distances and much more. Counts as 2 d 
your 3 books. $27. 

57833. THE LAROUSSE GUIDE TO ASTRON- 
OMY. David Baker. Packed with color paotos and il- 
lustrations. $15.95 
82735. TELESCOPES FOR SKYGAZING. Henry 
E. Paul. Classic reference to buying, building, or 
using telescopes. Packed with photos, diagrams, and 
charts. $10.95 
87455-2. WONDERS OF NATURE. Edited by Claus 
Jurgen Frank. Mountains. volcanoes, caves, lakes 
and rivers, deserts and seas. 231 color ste ee 
9" x 12” format. Counts as 2 of your 3 books. $29.95 


ў The Library 2-AM9 ii 
of Science 
Riverside, New Jersey 08075 y 


Please accept my application for trial member- 
ship and send me either VAN NOSTRAND'S h 
SCIENTIFIC ENCY CLOPEDIA for $3.00 or the 
three volumes indicated, billing me only $1.00 
each. I agree to purchase at least three additional 
Selections or Alternates over the next 12 months. 
Savings range up to 30% and occasionally even 
more. My membership is cancelable any time 
after I buy these three books. A shipping and 
handling charge is added to all shipments. 


Ll Check here if you want VAN NOSTRAND'S 
SCIENTIFIC ENCYCLOPEDIA (00470-3) 

[] Check hereif you prefer three other volumes, 
and indicate below by number the books you 
warnt. 


A few expensive books (noted in book descrip- 

i tions) count as more than once choice. 

| No-Risk Guarantee: If you are not satisfied— 
for any reason—you may return your introduc- 


| tory books within 10 days and your membership 
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| The HP-85 Personal Computing System 
for Professionals helps solve difficult engi- | 
neering problems and simplifies financial 
analysis. The HP-85 is a powerful BASIC 
language computer with keyboard,. CRT 
display, printer and tape drive complete in | 
| one compact unit. (HP-B3 is the same as 
above but without the built-in printer and 
tape drive.) 

Mfr. Sugg. Ret Elek-Tek Price 
|HP-85 COMPUTER $3200 $2600 
HP-B3 COMPUTER 8250 1800 


(as НР-В5 but no Printer 
| or Tape Drive) 
2631B PRINTER 3650 3000 


7225A PLOTTER 2800 2550 
[inel Personality Module] | 
GRAPHICS TABLET 2050 4650 
VisiCalc" PLUS 200 180 
| APPLICATION PACS 85 84 


and all related accessories and software 
at SIZEABLE DISCOUNTS 
VisiCalc™ is a trademark of Personal Software, Inc. 


CALL TOLL FREE 800-624-1269 
EXCEPT Illinois, Alaska, Hawaii 


| Accessories discounted too. Corporate Accounts Invited. 
Mastercharge or Visa by mail or phone, Mail Cash. Ck, Mon. Ord, 
Pers. Ck [2 wks to clear). Add $4.00 1st item; $1.00 ва. add'l 
shpg. & handl Shipments to IL address add 6% tax. 
Prices subject to change. WRITE fer free catalog. 
ALL ELEK-TEK MERCHANDISE 15 BRAND NEW, FIRST QUALITY 
| AND COMPLETE 


IELCEQGR-TEKK inc. 
|| 5344 Wes! Devon Avenue , Chicago IL 60646 | 


8 (800) 621.1259 (342) 831-7800 
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Retrofit fireplace 
matches wood-stove efficiency 


Wood-burning appliances can serve 
two functions: They can heat a room or 
house, or they can provide a crackling, 
colorful ambience. Until recently, 
they could not do both at once. 

Traditional masonry fireplaces, 
long favored as romantic scene-set- 
ters, actually contribute little heat; in 
fact, they often steal energy from a 
room by consuming great quantities of 
already heated air. Wood stoves offer 
heat—up to 60 percent of the Btu 
potential of the wood—but for many 
people they come up short on atmo- 
sphere. 

That all began to change several 
years ago when new, prebuilt fire- 
places were introduced. These use var- 
ious arrangements of special ducts, 
doors, dampers, and outside air supply 
to raise efficiency to about 35 percent 
while retaining the charm of a brick 
fireplace (see “How to Choose an 
Energy-Efficient Fireplace,” PS, 
Jan.). Now a new manufactured fire- 
place is available that boosts efficien- 
cy even more—almost to the level of 
the best wood stoves, claims its maker, 
El Fuego Corp. 

Furthermore, El Fuego IV Zero 
Clearance Fireplace B-CF can be 
installed against any wall and on any 
floor (zero clearance refers to its U.L. 
listing that allows installation 
against combustible surfaces). This 
permits some imaginative place- 
ments: recessed into a wall, placed in 


Zero clearance means no difficult mason- 
ry work. Simply frame an enclosure with 
2x4's and install your choice of facings: 


the interior of a room to double as a 
divider, or angled at 45 degrees into a 
corner. For the average do-it-yourself- 
er, installation is a weekend job. List 
price of the unit is $1,000. 

The company’s efficiency claim is 
backed by the rating of the Fireplace 
Institute, an industry association es- 
tablished to devise wood-burner stan- 
dards. In tests at Auburn University, 
the institute found that El Fuego IV 
produced 40,000 Btu per hour while 
burning as little as eight pounds of 
logs—for an efficiency of 57 percent. In 
comparison, an average masonry fire- 
place uses three times as much wood 
and produces half as much heat. 

The tests showed that El Fuego’s 


high performance resulted from the 


very low consumption of room air nec- 
essary to feed the fire: only 13 cubic 
feet per minute. The tightest of wood 
stoves consume about 10 cfm of air; a 
masonry fireplace uses 400 cfm. 

The fireplace operates on natural 
convection with no need for electric 
fans or blowers. Room air is drawn in 
at the bottom of the unit, circulated 
around the firebox, and ducted back 
into the room at two levels above the 
mantel. Tempered-glass doors over 
the fireplace opening leave the fire 
visible while allowing only a tiny flow 
of room air to the fire. The fire burns 
with the damper 92 percent closed to 
allow smoke but little heated air to 
escape up the chimney.—Dan Ruby 
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brick, stone, paneling, tile, or painted 
wood. Ducting can be routed to other 
rooms to distribute heat where needed. 
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Visit idyllic Maligne Lake, Jasper National Park, in our Alberta. 
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GMC INTRODUCES TH 
6.2 LITER DIESEL 


It's not just a completely new diesel engine- but one designed exclusively for trucks. Built 
to deliver the power to haul or tow trucksize loads and do a trucksize job. With such 
features as five head bolts per cylinder and four-bolt main bearings. 

This new 6.2 liter diesel is now available in GMC pickups, Suburbans and 4-wheel- 


GMC is 

a division of 
emm | General 
Motors. 


MARE OF EXCELLENCE 


P 
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drive Jimmys to serve your work or pleasure needs. It not only brings you the benefit of 
the traditional diesel advantage in fuel cost, but, as you can see here, СМС projections 
for the 6.2's estimated mileage are, in themselves, quite an economy story. 


2-wheel-drive Pickup 4-wheel-drive Pickup 4-wheel-drive Jimmy 2-wheel-drive Suburban 4-wheel-drive Suburban 
EST. EPA EST. EST. EPA EST. EST. EPA EST. EST. EPA EST. EST. EPA EST. 
HWY. MPG HWY. MPG HWY. MPG HWY. MPG HWY. MPG 


31 29 28 30 26 


1 


see the new diesel for full-size, light- duty GMC trucks at your GMC Truck dealer. 


GMC projections of 1982 EPA Estimates. See your dealer for 
actual EPA estimates. Use estimated MPG for comparison. Your 
mileage may differ depending on speed, distance, weather. 
Actual highway mileage lower. Mileage will be lower towing or 
hauling a load. Estimates lower in California. Some GMC trucks 
are equipped with engines produced by other GM Divisions, 


subsidiaries, or affiliated companies worldwide. See your GMC TRUCKS ARE WHAT WERE ALL ABOUT. 
ae 


Truck dealer for details. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


Lights Kings, 9 mg. "tar", D .7 mg. nicotine; Lights 100's, 8 mg. 
"tar", 0.8 mg. nicotine av. per cigarette, FIC Report May ‘81. 
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Take the road to flavor 
in alow tar cigarette. 
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SAY SMOKEY’ 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


A new use for Pepsi? 


After 15 years as a mechanic, | thought I'd 
heard it all. But | recently purchased a Ford 
302 engine from a junkyard, and when | 
tried to manually crank the engine it 
wouldn't turn because of rust. A quick 
phone call to the junkyard brought the 
advice that | should pour Pepsi in the parts 
and let it soak. To my surprise, after a rea- 
sonable soaking time, the engine 
turned. 

If this were a Mopar Lean Burn engine, 

would | have to use Diet Pepsi? 
Larry DeMito, T.J.'s Auto Center 
Norristown, Pa. 


No, regular Pepsi is best. Question: After 
seeing those results, what do you think 
about drinking the stuff? 


Fuel additives harmful? 


What happens when | pour an additive 
such as Mystery Oil into the gasoline tank 
to keep the interior of the engine clean? 
Will the resulting carbon and soot from 
the exhaust clog the catalytic converters? 
Is it advisable not to use additives? 
Harry Kammerer, East Northport, N.Y. 


There is no across-the-board answer. 
Some additives may neutralize the con- 
verter's effectiveness, others may not. For 
example, if a fuel additive contains lead, it 
can be "adios, chemistry; hello, emis- 
sions." 


Car isn't level 
My 1979 Grand Le Mans (purchased used 
with 20,000 miles) does not sit level as 
observed from the rear. | have installed 
K-Mart air shocks. To get my car level one 
shock must be filled with 100 Ibs., while 
the other shock contains the minimum 
requirement of 20 165. What's wrong? 
Bill Rebman, Orlando, Fla. 


You've got trouble in the springs. Weigh 
four wheels individually to find the trou- 
bie. The two front and the two rear should 
be close to the same weight, although the 
front wheels will be heavier. Fixing them 
is difficult. For example, too much right 
front spring can push down the left rear 
and take weight off the right rear and left 
front. Regardless, bear this rule of thumb 
in mind: Springs should be replaced in 
pairs. For example, a new left rear spring 
should be accompanied by a new right 
rear spring. 


Doesn't like radials 


| have а 1980 Pinto. | am always told by tire 
salesmen how necessary it is to use radial 


tires on all cars that come stock with radi- 
als. But | don't /ike radials! | have also 
read, heard, and seen that radials are not 
always everything some people claim 
they are. 

With premium bias-belted tires much 
cheaper than premium radials, doesn't it 
really make sense to change over to bias- 
belted? Would anything, such as chang- 
ing shocks or alignment, need to be 
done? 

David Strange, Shepherdsville, Ky. 


if you want a better ride, bias-belted tires 
will give it to you. And | doubt that you 
need to change shocks and alignment 
specs. Sure, to optimize everything you'd 
have to change body and suspension 
mounts. If you experiment, be sure you 
change all four tires together. My sugges- 
tions would be to try another manufactur- 
er's radials. The bottom line is—radials do 
last longer and give better mileage. 


Car wanders 


| have a 1965 Pontiac Bonneville convert- 
ible that | consider to be in pretty good 
shape—except for the front end. Even 
though l've had it aligned three different 
times and bought new tires, it still wan- 
ders on the road. The front end was rebuilt 
about two years ago and everyone | have 
talked to says, after inspection, that every- 
thing is tight. One fellow suggested flush- 
ing the power-steering system. 

l'd like to keep the car, but on long trips— 
which we use it for mainly—it tires me out 
after one or two hours on the road. | also 
consider this to be dangerous. 

Gary Branson, Port Arthur, Tex. 


i believe you'll find the trouble to be in the 
steering gear itself. Have it rebuilt by a 
knowledgeable garage with proper equip- 
ment. Maybe just an adjustment of the 
steering gearbox will solve the problem. 
Also, don't overlook the fact that if the rear 
suspension is loose or worn it will cause 
the car to wander. Big tires with soft side- 
walls or bad shocks will do that too. 


Which shocks are best? 


Are gas-filled shocks better than oil-filled 
shocks? | have a '79 Plymouth window 
van with heavy-duty suspension. The 
present factory shocks aren't too bad, but 
“т wondering if | could do better on 
replacement. 

Frank E. Saak Jr., Chicago, Ill. 


Gas is better than oil because its damping 
characteristics don't vary as much with 
temperature. But / don't consider it hands- 
down better. European manufacturers 


work harder on shocks than we do. / guess 
it's because their roads aren't as good. For 
normal service, Monroe shocks are hard 
to beat. For heavy-duty service, Delco gas 
shocks work very well. 


Synthetic oil problem 

I own a 1979 Capri with the turbocharged 
2.3-liter four-cylinder engine. After a 
3,000-mile break-in, | began using syn- 
thetic oil until approximately 34,000 miles, 
when | replaced the camshaft because of 
scoring and a flat spot on a lobe. The 
replacement camshaft manufacturer 
(Schneider Racing Cams) said such wear 
was from using a synthetic oil in OHC 
engines with non-pressurized lubrication 
to the cam and rocker arms. 

Amsoil is an ester-based 100 percent 
synthetic oil with an SAE rating of 10W-40, 
and an АР! service rating of SF-CC includ- 
ing Ford spec ESE-M2C153A—both rat- 
ings called for by Ford for my particular 
engine. Once the new cam, lifters, and 
rocker arms are broken in | would like very 
much to resume using Amsoil. What do 
you think? 

Dennis V. Pobanz, Canon City, Colo. 


The shortcoming of most synthetic oils is 
that they may not provide adequate lubri- 
cation under extreme pressure situations, 
such as you have with a camshaft and lift- 
ers. Is that aftermarket cam the same as 
the production cam? If it’s a cast cam, it 
needs different lifters from those used by 
the production cam. 


Doing a valve job 


| will be doing a valve job on a 1966 VW 
Bug. What kind of metals should the valve 
stems and inserts be made of in order to 
use unleaded gasoline as the only fuel? 
Jake Dugalenski, Los Angeles, Calif. 


You can use the same intake; no sweat. 
The exhaust should be stainless steel or 
hard-faced stellite; the same goes for the 
exhaust seat. 


Backfiring through carb 


{ own a 1973 Opel Manta with a 1900-cc 
four-cylinder OHC engine. When | apply 
full throttle traveling uphill with two or 
three passengers in the car, the engine 
suddenly loses power and backfires 
through the carburetor. The car has 
118,000 miles on it. What do you think is 
wrong? | 

Steve Hughes, Dinuba, Calif. 


You are lean at full power, and backfiring 

through the manifold and carburetor is 
the result. The carburetor or fuel-delivery 
system is the place to look for the cause of 
the problem. 


Starter noise 


The starter in my 1971 Datsun has me puz- 
zled. Occasionally it makes a noise from 
gears grinding; obviously they are not 
meshed. | turn the key off, let the starter 
stop turning, and usually it will then work 
normally. Sometimes | have to do this two 

Continued 
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[Continued] 


or three times before it engages properly. 
How can this happen, and is there a 
cure? 

Edward Caldicott, Huntington, N.Y. 


A worn flywheel ring gear, worn starter 
drive, or dirt that causes binding of parts 
can result in minimal gear contact. This 
can result in premature disengaging of the 
starter gear. 


Modern oils for an old truck? 


| have a 1932 Ford Model B four-cylinder 
pickup that І drive about 100 miles a week. 


It has no oil filter on it, and it has been 
driven about 3,000 miles since a complete 
engine overhaul. 
| am currently using a nondetergent 20 
in the winter and 40 in the summer be- 
cause all the antique-car people | talk to 
say that is the proper oil to use since 
"thats what Henry recommended." It 
seems to me that this ignores the fact that 
a lot of improvements have been made in 
motor oils since 1932. 
Would | be ahead to use a modern oil 
and, if so, which one? 
Jack Rose, Lawrence, Kan. 


Only Uncle Henry makes 
. knives you can use... 


and lose. 


When Uncle Henry * designed his classic Stockman - 


and Pro-Trapper, he did some very special things. First, ^ 
he made the blades of Schrade + Steel* so they'd resist rust, — \ 


and you could use them anywhere. Then, he guaranteed | \ | 


Henry worry if you lose it. 


them against loss, for one year from registration, ise 
because he knew that knives sometimes get ү А 
lost. So pick one up and use it. Let Uncle 


For more information contact your Schrade Distributor or write to Schrade Cutlery Corp., Ellenville, N. Y. 12428. 
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The new oils would be fine, multiviscosity 
included. But | don't feel any modern oil 
below 20 SAE is heavy enough for the 
higher clearances necessary in that en- 
gine. Also, that engine is a low-pressure 
splash-and-vapor oiler. 


Turbocharging unwise 


My 1971 Ford Maverick has a 200-cu.-in. 
engine. It gets 20 mpg in the city and 30 
mpg on the highway. | have 125,000 miles 
on the engine and | plan to rebuild it. 
Would it be safe to install a turbocharger, 
even though the block has 125,000 
miles? 

Scott Carpenter, Hattiesburg, Miss. 


Just rebuild it and leave it as it is. Turbo- 
charging runs $1,500, and requires a lot of 
know-how to install. Don't do it. 


Wants to burn regular gas 


| own a 1977 Datsun 280Z. Since it was 
new, l've been using premium leaded gas- 
oline. My owner's manual tells me | 
should be using a gasoline with an octane 
rating of 91 (research octane-number 
scale). | have been following the maker's 
recommendation by using Getty premi- 
um gas. 

With the rising cost in gasoline there is 
now a 10-cent price difference between 
leaded regular and leaded premium. Сап | 
run my car on leaded regular? Or perhaps 
switch between leaded regular and leaded 
premium? | don't want to be pound fool- 
ish and penny wise. 

Gary Sylvestro, Brooklyn, Conn. 


If it doesn't detonate on regular leaded, it 
won't hurt it. ! doubt that you'll feel a dif- 
ference, and | expect you'll get more miles 
per dollar that way. 


Change heads and manifold? 


| have a '78 Cutlass with the 231-cu.-in. V6 
engine. It seems to me | remember read- 
ing that when the '79's came out they had 
a redesigned manifold and heads that | 
assume would give better performance 
and mileage. 

If | install these new heads and mani- 
fold, would | get my money back in addi- 
tional miles per gallon over the next 
100,000 miles? Could | expect better per- 
formance? 

Gale Hilden, Bloomington, Minn. 


Yes, / believe '79-'80 heads and intake 
manifold will provide better performance. 
The mileage improvement is not as 
noticeable. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: “Say, Smok- 
ey—", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 
letters, answering those he feels are of 
widest interest. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 


PS Whats News 


If you've ever stood under the giant Hale 
telescope on Mount Palomar as | have and 
gazed up at the enormous structure above 
you, you must have marveled at the size 
and precision of the mammoth 200-inch 
telescope. Despite the fact that the Rus- 
sians have now built a 236-inch telescope 
(which is not very successful), the Hale 
200-inch has remained the standard by 
which all others are judged and has 
seemed to have reached the practical limit 
of the telescope maker's art. 

The reasons for this practical upper limit 
on telescope size have to do with the mas- 
sive mirror itself. Two hundred inches is 


almost 17 feet, and the Hale telescope's . 


massive mirror weighs almost 15 tons. 
The mirror surface must be extremely pre- 
cise, but a chunk of glass 17 feet across 
twists and bends as gravity tugs against it 
when it's moved into the various positions 
necessary for observation. Thus the mir- 
ror has to be thick and heavy to resist this 
bending. 

Anyone trying to make a bigger mirror 
finds this problem almost insurmount- 
able. The mirror must get thicker and 
heavier faster than it gets larger in diam- 
eter. It quickly gets so massive that the 
practical problems become insoluble. 

Yet, despite these ferocious limitations, 
we now have announcements that 300-, 
400-, 500-, and even 600-inch instruments 
are either about to be built or in the study 
stage. Why the sudden shift? 

A number of new technologies have 
come forward almost at once that promise 
to demolish the old size barriers. First, 
telescope makers have realized that they 
don't have to make the entire mirror as 
one piece of glass. The so-called multiple- 
mirror approach [PS, Feb. '78], in which a 
number of smaller mirrors all focus their 
images on the same spot, can be used. 
This gives the light-gathering power of 
an extremely large single mirror at less 
cost. In addition, new techniques have 
been developed for grinding mirrors far 
more accurately and quickly than ever 
before. Computer control means that a 
telescope can be mounted on the simpler 
and lighter alt-azimuth mount rather than 
on the massive old polar mount of the 
type used at Palomar. Finally, ultrasensi- 
tive new laser detection and adjustment 
systems can constantly check and adjust 
the precise shape of a mirror. Mirrors are 
far simpler, lighter, cheaper, and easier to 
make than ever before. They don't have to 


be massive to resist distortion by the 
forces of gravity. They simply accept the 
bending, then laser-controlled servos 
bend them back into shape so viewing is 
always perfect. 

An exciting new age will be ushered in 
by this new generation of instruments. 
The Palomar telescope and a handful of 
other huge instruments around the world 
have opened up astronomy in an aston- 
ishing way. We've learned a great deal 
about the birth and death of the universe, 
about black holes, about many of the won- 
ders of space. The new instruments, 
which may see very near to the edge of 
the universe, will undoubtedly give us 
incredible new insights into astronomy 
and cosmology. The story by Greg Stone 
details the fascinating research and devel- 
opment that has gone into this new gen- 
eration of telescopes. The cover painting 
is by Dean Ellis. 


Tension structures blooming 


Architects all over the world are designing 
dramatic and efficient new buildings us- 
ing fabrics to enclose space rather than 
bricks, mortar, steel, and glass as in con- 
ventional buildings [PS, July]. Now comes 
a dramatic example of these tension struc- 
tures. By about the time you read this, 
shoppers at an elegant new department 
store—Bullock's—in San Mateo, Calif., will 
be buying their merchandise in a store 
more than half of which will be a tension 
structure. It will bethe most advanced fab- 
ric roof ever developed, according to the 
engineering firm involved. It uses three 
fabrics: two outer ones of different trans- 
lucencies and an inner liner. They were 
chosen to give precisely the interior-light- 
ing control desired. The building will have 
a number of advantages. While the fabric 
actually costs more than a steel, wood, or 
asphalt roof, long-term operating ex- 
penses are less. Also, the fabric structure 
does not need heavy concrete footings 
and other heavy structural elements, so 
expenses are saved there. The building 
will be cheap to operate primarily because 
ituses less energy. With a fabric roof there 
is no need for artificial light during the 
day. Air conditioning will be less because 
there is no heat generated by incandes- 
cent and fluorescent lights. And the white 
fabric deflects about 75 percent of the sun- 
light striking it, helping to reduce the sun 
load. In cooler weather the dead-air space 


between fabric layers provides consider- 
able insulation value, and heating require- 
ments in the generally mild California cli- 
mate are expected to be small. 


Looking inside 
The first new body scanner using the prin- 
ciple of nuclear magnetic resonance has 
gone into clinical use. Susan Renner- 
Smith explained in her December 1977 
article that nuclear magnetic resonance 
has been a useful analytical tool in physics 
laboratories for many years. Now Dr. Ray- 
mond Damadian and others have applied 
the principle to analyzing tissues inside 
the human body. In essence, the device 
can make a chemical analysis of human 
tissue without actually invading the body. 
It simply beams radio waves in and then 
detects how atoms within the tissues react 
in the presence of a magnetic field. 
Although it is too early to tell what the 
ultimate benefit of the scanner will be, it 
has shown the ability in laboratory appli- 
cations to do such potentially useful jobs 
as telling cancerous tissue from normal 
tissue. Now Dr. Ronald Ross, a Cleveland 
radiologist, has purchased the first nucle- 
ar-magnetic-resonance scanner built by 
Dr. Damadian and his new company and 
is using it in his Cleveland clinic. Since the 
device is still experimental, Dr. Ross is not 
charging patients for scans but rather is 
studying the results of images taken with 
the $500,000 device to try to correlate its 
results with other methods of diagnosis. 


Shuttle cutback 


NASA has announced that Space Shuttle 
flights over the next four years have been 
slashed by 30 percent. The reason: slim 
budgets that will keep NASA from launch- 
ing a number of the scientific payloads 
planned. In addition, there have been 
delays in constructing and delivering new 
lightweight external fuel tanks. Forty-four 
missions had been scheduled over the 
next four years; that's been cut to 30. 
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Thin, segmented, or 
multiple mirrors? That's 
what makes scope races 


By GREG STONE 


When it received first light in 1976, a 
236-inch optical telescope in the Cau- 
casus Mountains of the Soviet Union 
claimed world's-largest honors from 
the 200-inch Hale telescope on Cali- 


fornia's Mt. Palomar, an instrument . 


whose light-gathering power was once 
thought insurmountable. Now, if sci- 
entists and engineers around the U.S. 
and the world can master difficult new 
technologies, the reign of the Russian 
telescope will be cut short—not once, 
but several times over. 

In America, the University of Texas 
has announced plans for a 300-inch 
instrument for its McDonald Observa- 
tory; the University of California has 
already put more than $1 million 
behind a 400-inch project; and both 
universities have joined with Kitt 
Peak National Observatory and the 
University of Arizona in a develop- 
ment program aimed at building a 
600-inch scope by the early 1990's. 

In Europe a collaborative effort of 
several nations is in the early stages 
of designing a telescope in the 600- 
inch class. And the Russians—even 
though the performance of the 236- 
incher has been disappointing—are 
talking about going all the way to 
1,000 inches. 

(All those inches refer to the diam- 
eter of the telescope's main mirror, but 
the size may not be easy to visualize. 
"Instead of 400 inches, perhaps we 
ought to say six physicists in diame- 
ter," jokes Jerry Nelson, one of the 
physicists designing the California 
telescope.) 

Astronomers see mirrors as big 
buckets to gather light and think only 
of the surface area. Engineers, 
though, see mirrors as a volume and 
weight. The Hale scope weighs 14% 
tons. Simply scaling up conventional 
mirrors to 300 inches or more would 
produce the world's costliest white ele- 
phants. For one thing, a mirror of such 
enormous thickness would take so 
long to cool to ambient temperatures 
that thermal distortions would be a 
serious problem. (That's what's wrong 
with the Russian scope.) 

Moreover, a larger and heavier mir- 
ror requires a larger and heavier mir- 


Multiple Mirror Telescope in Arizona 
pioneered new scope technology. Its 
barn-type building encloses array of six 
72-inch mirrors—the light-gathering 
equivalent of a single 176-in. telescope. 


ror-support mechanism, telescope 
tube, mount, clock-drive mechanism, 
and observatory building. Standard 
astronomical wisdom says that tele- 
scope cost increases as the 2.6 power of 
the mirror's diameter. To build a 150- 
inch telescope today costs about $20 
million; by this rule a 600-incher 
would cost more than $700 million. 

In recent years, however, telescope 
makers have come to realize that the 
cost and size barriers could be sur- 
mounted by taking some different 
approaches to design. The "Next Gen- 
eration Telescope" study published 
several years ago [PS, Feb. '78] recom- 
mended these design features for 
future giant scopes: 

€ Simple, lightweight, double-axis 
(alt-azimuth) mounts. This kind of 
pointing mechanism requires complex 
movement on two axes (up and down 
and side to side) to keep a star in view 
as the Earth rotates, but computer 
control makes the two-way adjust- 
ment easy. (Equatorial mounts, which 
are aligned with the Earth's axis and 
therefore require turning in only one 
direction, must be extremely heavy 
and awkward to counter the stress of 
the angled, rotating telescope.) 

€ Shorter overall focal lengths. 
This reduces the size of the telescope 
tube and building, but means that the 
mirror must be polished into a deep 
paraboloid curve instead of a simpler 
shallow one. 

€ Radically different mirror de- 
signs. Thin mirrors, segmented mir- 
rors, or multiple mirrors would dra- 
matically reduce cost and weight. 


Pushing the limits 

The 176-inch Multiple Mirror Tele- 
scope, the world's third largest since it 
began operating atop Mt. Hopkins, 
Ariz., in 1979 (see photo), may be the 
first of the next-generation type— 
even though it was designed before 
the study. The Texas and California 
scopes will advance these concepts 
while testing the technology for pro- 
ducing other kinds of unusual mirrors. 

Texas is going the thin-mirror 
route, because, explains Harlan J. 
Smith, director of the university's 
McDonald Observatory, the objective 
is to quickly develop the biggest possi- 
bletelescope without pressing the new 
technology too far. The 300-inch mir- 
ror will be a single piece of glass, like 
conventional telescopes—but with one 
crucial difference: It will be just four 
inches thick (the smaller-diameter 
Russian mirror is over 25 in. thick). 

The thin mirror will cut weight and 
cost, and it will solve the thermal-dis- 
tortion problem. But such a slim mir- 
ror also creates a host of other prob- 
lems. The most important question: 


Can a thin dish ground in a parabolic 
shape to a tolerance of two-millionths 
of an inch hold its shape against grav- 
itational and wind stresses? "In the 
old days they'd have called it a rubber 
mirror, says Thomas G. Barnes, 
assistant director of the observatory. 

The designers think they can keep 
the shape constant by using a complex 
system of laser sensors and mechani- 
cal adjusters. The lasers will sense 
deflections of local areas of the mirror, 
Barnes explains. Then the computer 
will check these against its reference 
plane and make decisions to push it 
here or pull it there by precise 
amounts, and send out commands to 
actuators to do just that. 

Another cost-cutting measure is the 
design of the building. Because of its 
short focal length, the Texas telescope 
may be housed in a barn-type building 
like the Multiple Mirror Telescope's 
instead of a traditional dome. The 
enclosure has extremely wide doors, 
which, when open, allow the mirrors 
to cool quickly—one reason why that 
scope provides the excellent images 
it's noted for. "You open the doors," 
says Barnes, "and, whoosh, it's cold." 

Of course, what's cold for the tele- 
scope may also be uncomfortable for 
the astronomer. "But if we go to this 
design, the astronomer need never go 
to the observatory," Barnes says. In 
contrast to the past practice of record- 
ing data on photographic plates, mod- 


ern detecting equipment is predomi- 


nately electronic. "You can send digi- 
tal information by satellite relay right 
back to the astronomer in Austin and 
ensconce him in a lab with some TV 
displays, a control board, and a com- 
puter," Barnes explains. This change 
in lifestyle for the astronomer—whose 
"time on the mountain" used to be 
almost monastic in quality—would 
save the costs of constructing elabo- 
rate working and living quarters on 
an isolated mountain peak. 

The Texas instrument is expected to 
cost about $45 million, most of which 
will have to be raised from private 
donors—the traditional way of fund- 
ing large telescope projects. The su- 
per-thin mirror blank will be ordered 
as soon as $6 million is raised. 

While thin mirrors may work in the 
300-inch range, the shape problem 
becomes more difficult at larger sizes. 
So the designers of the 400-inch Cali- 
fornia telescope are pursuing another 
approach: segmented mirrors. The fin- 
ished reflector must perform like a 
smooth, continuous mirror, but it will 
comprise 36 hexagonal pieces, each 
cut from a polished 80-inch mirror. 

The concept isn't new. In 1953 an 
Italian telescope maker, Guido Horn- 

Continued 
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Thin-mirror Texas scope (model, top) has 
stubby shape typical of short-focal-length 
telescopes. Petals cover mirror when not 
in use. Kitt Peak optician measures curva- 
ture of full-size blank (above) in test of 
stressed-mirror polishing technique. 


d'Arturo, developed a 71-inch mirror 
using 61 hexagonal segments. The 
California mirror is based on the same 
idea, but each of its 36 segments will 
be bigger than the entire Italian mir- 
ror. Thus, to keep focal length to a rea- 
sonable size, the entire mirror will 
have to be ground in a parabolic 
shape. That's difficult enough with a 


Above the atmosphere: The Space Telescope is coming 


An important constraint on the performance of any ground- 
based telescope, no matter how large, is that turbulence in the 
Earth's atmosphere limits its resolution—the ability to differ- 
entiate between neighboring objects that are extremely dis- 


tant. (The same turbulence is what causes stars' apparent 
twinkling to the unaided eye.) NASA's Space Telescope, due 
for launch on the Space Shuttle in 1985, will get above the 
atmospheric filter, enabling it to detect stars and galaxies 
many times fainter and more distant than those observable 
by ground-based giants. Butthe orbiting observatory's mirror 


single mirror; it's an optician's night- 
mare with the segmented design. 
Each hexagonal section must have a 
complex shape that meshes perfectly 
with the other segments so the entire 
assembly acts as a single unit. 


Glass potato chips 


Lawrence Berkeley Lab physicist 
Jerry Nelson has developed a tech- 
nique called stressed-mirror polishing 
that may solve the problem. "First we 
take the circular glass blank and glue 
a bunch of levers around the outside,” 
explains Nelson’s colleague Terry 
Mast. “By pushing and pulling on 
these [by amounts calculated by com- 
puter], we deform the surface into a 
potato-chip shape. 

“Then an optician polishes a sphere 
into this stressed mirror. That’s easy; 
an optician can polish spheres in his 
sleep. He doesn’t even have to know 
we've got the thing bent: Finally, we 
take off the levers and the glass 
returns to the shape we want.” 

If you have trouble thinking of cold 
glass being bent, remember that the 
paraboloid sections involve bends on 
the order of hundreds of microns (40 
millionths of an inch). “On that level, 
glass is very elastic,” says Mast. 

The technique has been proved on 
small prototype mirrors, and now Kitt 
Peak opticians are trying it on two 
full-size (80 inch) blanks. 

One advantage of having a mirror 
that is already broken into three doz- 
en pieces is that it eases the problems 
of maintaining and resurfacing the 
mirror. Telescope mirrors consist of a 
minute amount of reflecting material 
spread evenly over the glass surface. 
This has to be renewed about once a 
year, which means shutting the tele- 
scope down for a long period. With the 
400-inch scope, a half-dozen spare seg- 
ments will be kept on hand, so down 
time should be considerably reduced. 

Which mirror approach the design- 
ers of Kitt Peak’s 600-inch scope will 
take is not yet determined. It might 
follow the segmented route, or it could 
be a scale-up of the Multiple Mirror 
Telescope. But where that instrument 
combines the light of six 72-inch mir- 
rors mounted in a hexagonal array 


(see drawing), the 600-inch would 
employ eight 200-inch mirrors in a 
square framework. 

That design could become reality if 
it could be brought in for about $100 
million—one-seventh the cost of a tra- 
ditionally designed 600-inch scope. 
But to manage that, engineers will 
have to find a way to make inexpen- 
sive 200-inch mirrors. 

Roger Angel of the University of 
Arizona has been working on fabrica- 
ting mirrors like that of the Space 
Telescope, but he is using cheaper 
materials. The 94-inch mirror for the 
orbiting observatory was made by fus- 
ing inch-thick front and back plates 
with a lightweight glass egg-crate 
structure between. However, that 
mirror is made of ULE, an expensive 
glass that’s doped with titanium diox- 
ide to limit thermal expansion. Angel 
thinks the 600-inch mirror can be 
made from Pyrex—at about one-thirti- 
eth the cost. 

To prove his point, Angel and grad- 
uate student John Mill bought some 
Pyrex pie plates at a local department 
store, chopped them up, and re-fused 
them to make small mirrors in the 
egg-crate design. Tests showed that 
cool air blown in through the honey- 
combs prevented unacceptable tem- 
perature changes in the Pyrex. Now 
they are trying the design—though 
not using pie plates—on a six-foot- 
diameter mirror. 

All of this is preliminary work, but 
the 600-inch-scope designers have 
that luxury. Since it won't be built 
until after experience is accumulated 
on the Multiple Mirror Telescope, 
Space Telescope, and the Texas and 
California telescopes, it will benefit by 
the successes and failures of all those 
projects. If Angel's cheap mirrors don't 
work, they can turn to a Texas-type 
thin mirror. Ifthat's not workable on a 
600-inch scale, they can adapt Califor- 
nia's segmented approach. 

Whatever route they choose, it 
seems certain that the old barriers to 
building giant telescopes have been 
breached. That, in turn, should lead to 
breaching the unseen—perhaps uni- 
magined-— barriers in our understand- 
ing of the universe. LB 


will be only 94 inches in diameter, so it will collect less overall 
light than the 300-, 400-, and 600-inch scopes under develop- 
ment. Light is the astronomer's stock in trade; once enough is 
collected, it can be analyzed with spectrographs and other 
instruments to learn the chemistry and physics of the object 
being viewed. The Space Telescope will not collect enough 
light—even though it will bring to a sharper focus that which it 
does gather—to permit extensive spectroscopy. That's why 
the Space Telescope is viewed as a companion, not a com- 
petitor, to large ground-based scopes. 
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Starlight strikes the six primary — 


mirrors of Multiple Mirror Telescope, 
reflects to secondaries, auxiliaries, SECONDARY 
and finally to combiner, which Joins | 

the six images at Cassegrain focus 

behind telescope. Secondary mirrors 

are adjusted to "glue" images 

together. Internal lasers check for 

alignment, but this fails to account for 

atmospheric effects. Future scopes 

of similar design would use starlight 

instead. 
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“Whiffletree” assembly behind each 
segment of California mirror will 
make critical adjustments to ensure 
that the 36 elements act as one 
surface. Neighboring segments will be 
linked by paddles that slide into 
U-shape receptacles, producing 

s electrical capacitance that varies as 
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Solarspan test setup in John Mattson's 
home (illuminated at dusk, left) includes 
18 collector panels and three storage 
tanks, permitting working fluids of sev- 
eral colors (top). A single system would 
have only one color, but 103 Uvex-com- 
patible dyes are available, so an owner 
could switch from season to season, for 
example. Tests have shown that pastel 
colors are beneficial to plants, but light 
hues reduce water-heating performance. 
Collector covers (above) are formed 
with pyramids to cut reflection losses. 


Solar 
switch hitter 


Active or passive? 
Color cascade gives both 


"Lazy plastic" skylights 
channel dyed water 
for a solar double-dip 


By DANIEL RUBY 


A new solar collector developed by two 
brothers whose interest in energy 
began purely as a hobby weds the two 
competing approaches to solar heat- 
ing in one all-plastic panel. 

Other solar devices can be classified 
as either active (needing auxiliary 
energy) or passive (relying only on the 
sun). But Solarspan skylight panels 
circulate colored water that simulta- 
neously absorbs some incoming solar 
energy, to preheat house water active- 
ly, and transmits some to bathe the 
house passively in solar warmth. 

The collectors consist of four sheets 
of 60-mil, transparent Uvex plastic, a 
lightweight material made by East- 
man Chemical Products. The outside 
layers are vacuum-formed with rows 
of pyramids that both strengthen the 
panels and capture diffuse radiation 
that would be lost by flat glazing. The 
inside sheets are similarly formed 
with parallel channels (that carry the 
colored water) and the plumbing con- 
nections that hook the system to a 
pump, tank, and heat exchanger. 

"It represents a whole new approach 
to solar," says George Mattson, half of 
the brother team that designed the 
system. "In contrast to the ugly, black- 
box type of collector people are used to 
seeing, Solarspan is an attractive 
addition to any house." 

A three-panel system with 150-gal- 
lon tank costs about $3,000 installed. 
The collectors are available only in 
Massachusetts and Connecticut, but 
the Mattsons' company, Advanced So- 
lar Components of Brockton, Mass., 


has dealerships lined up in 14 other 
states. 

John and George Mattson did not 
set out to go into the solar business. 
Ten years ago, when John was build- 
ing his "dream house" (photos), he 
wanted to incorporate solar features. 
Not finding a system he liked, he 
began tinkering on his own. 

His earliest efforts involved only 
the covers for standard absorber-plate 
collectors (ones that first absorb heat 
in a metal plate and then transfer it to 
a working fluid). He had some experi- 
ence with vacuum-forming, a tech- 
nique by which plastic is heated and 
shaped over a mold under vacuum 
pressure. His idea was to form the cov- 
ers with rows of pyramids to cut reflec- 
tive losses. 

Chance meeting 

He worked with a variety of plas- 
tics, most of which proved either too 
weak or too brittle. Nevertheless, he 
began exhibiting his covers at solar 
trade shows. At one of them he met a 
representative of Eastman Chemical 
Products, who suggested that he try 
using Uvex, a new plastic Eastman 
had developed. 

It was a happy marriage. Uvex is 
lightweight, tough, and ultraviolet- 
resistant; best of all to Mattson, it is 
also easy to form. It has one problem 
for solar applications, though: It be- 
gins to sag and melt at fairly low tem- 
peratures. "I call it a lazy plastic," 
George Mattson says. "Used as a cover 
for an absorber-plate collector, it just 
won't work." 

But then Mattson made the jump 
that changed his device from a minor 
improvement to a real innovation. 
Instead of changing plastics, he elimi- 
nated the absorber plate. Now he had 
an all-plastic clear box that, when 


filled with liquid, would absorb radia- 
tion directly instead of by the usual 
two-step process. 

This is what solar designers call a 
black-liquid collector, though at the 
time Mattson didn't know there was a 
name for it. He had devised it to keep 
his plastic from melting; that it also 
had a 10- to 15-percent efficiency 
advantage over absorber-plate collec- 
tors was unexpected bonus. 

Another bonus was the interest it 
stirred among solar professionals in 
the Dept. of Energy. Two government 
grants followed, which allowed Matt- 
son to experiment with various dyes 
and to perfect the design. 

In the present design, a ve-hp pump 
circulates the fluid from the tank to an 
inlet header that supplies up to five 
panels in series. The liquid then 
passes through tiny orifices (which 
control the volume and pressure in the 
panels) and rises through ridged chan- 
nels while absorbing solar energy. At 
the top, it collects in an outlet mani- 
fold and returns down the side of the 
collector and back to the tank. Each 
33-by-93-in. panel handles about 1% 
gallons of water per minute. 

The system is protected from over- 
heating and freezing by sensors in the 
collectors and tank that shut down the 
pump any time temperatures rise or 
fall past preset points. Then the fluid 
simply drains back to the storage tank. 

Because ofthe temperature limits of 
Uvex, the system is designed only to 
preheat water to about 140 degrees F. 
An electric or gas-fired heater is still 
needed to supply very hot water at the 
tap. "This is where we think solar 
should be, anyway," says Mattson. 
"Collectors work more efficiently at 
low temperatures, so you save more 
energy by preheating than by boiling 
water." B: 
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Cruise 


missiles 


—how canny engineering gives 
them cunning and stealth 


Self-guided, air-breathing 
weapons can fly at treetop 
levels to reach targets 


By BEN KOCIVAR 
ILLUSTRATIONS BY ADOLPH BROTMAN 


Launched cruise missile flies at over 500 
mph, as low as 100 ft. over hills and val- 
leys—making it almost impossible for 
defensive radar to track. Inertial-quidance 
instruments direct it to area, measured in 
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It's deceptively simple looking, small- 
er than most private planes, and 
weighs about as much as a compact 
car. Its skinny wings look incapable of 
keeping its 21-foot body airborne. 
Yet this cruise missile, this un- 
manned jet-powered machine that I 
saw at a Boeing plant, when launched: 
ө Flies at 550 mph to targets at dis- 
tances beyond 1,500 miles. 


10-mile increments. On-board radar altim- 
eter then scans terrain and develops a ter- 
rain-height profile, comparing it with dig- 
ital data in the missile's map-storage 
device. Maps, based on electronically 


e Has a compact body with а mini- 
turbofan engine that consumes an 
exotic, super-powerful fuel. 

€ Skims over mountains and val- 
leys at altitudes down to 100 feet as its 
advanced guidance system "reads" the 
terrain below. 

By comparing these readings with 
maps stored in its computer memory, 
a cruise missile corrects its flight path 

Continued 


stored satellite information, are made up 


of matrices of many cells. Each cell spec- 
ifies terrain height. The guidance system 
corrects for errors and directs missile to 
next map grid and the target. 


Air-launched cruise missile (ALCM) is not 
simply dropped from B-52 bomb bay. It is 
literally shot downward from its rotary 
launcher by two solid charges, each about 
the size of a shotgun shell, to get through 
the air turbulence near the surface of the 
bomber. In split seconds, the engine inlet 
pops up above the fuselage, the rear ele- 
vons and fin deploy, and the engine starts. 
Then the wings pivot out from the fuse- 
lage, and within 10 seconds the ALCM is 
streaking at full thrust to target. Rotary 
launcher (above, right), like a giant Gatling 
gun, carries eight ALCM's while 12 more 
are carried under the wings. Above, Ray 
Utterstrom, Boeing's program manager, 
shows author Kocivar (on right) how the 
swing wings deploy. Exploded view, right, 
shows location and functions of missile's 
principal elements. Launched in large 
numbers from many directions, the cruise 
missile's low-radar cross section and low 
evasive flight enable it to saturate enemy 
defenses. 
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Tomahawk, launched from undersea sub- 
marine torpedo tubes (below), from spe- 
cial launching platforms aboard surface 
ships, or from armored ground launchers 
on a 35-ft. semitrailer, has an extra solid 
rocket booster jettisoned after launch. Then 
air-breathing turbofan engine takes over. 


CRUISE ALTITUDE & SPEED - 
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New medium-range, air-to-surface ver- 
sions (Tomahawk 11), under development 


to carry conventional instead of nuclear 


warhead, will be shorter. Navy version, 
which will be 192 in. long for easier carri- 
er-plane loading compared with 230-in. 
Air Force version, will have folding wings. 


(see drawing) and zeroes in on its tar- 
get with incredible precision. 

"The wings are small," explained 
Ray Utterstrom, Boeing's program 
manager, "because this craft does not 
take off or land, and doesn't need lift 
for slow speeds like conventional 
planes. It's cruising as soon as it's 
launched." 

Both the Boeing air-launched mis- 
sile (ALCM) and the General Dynam- 
ics-built sea- and land-launched ver- 
sion, the Tomahawk (see drawing), 
have been under development for 
years. This fall, the Air Force will use 
Boeing's AGM 86B on a limited first- 
alert standby. By 1987, the Air Force 
is scheduled to have 3,418 missiles; 
each B-52 can carry 20. 

Tomahawk versions will be aboard 
submarines early next year, with 550 
sea-launch missiles available by 1986. 
Ground-launch Tomahawks operated 
by the Air Force will be based in a 
number of European countries. 

Tucked into the Boeing version is a 
tiny turbofan engine made by Wil- 
liams Research. The engine is only 12 
inches wide and 31 inches long, and 
weighs just 136 pounds. But this min- 
iature powerhouse can deliver 600 
pounds of thrust. 

Fuel capacity is very limited, so the 
missile burns a special blend called 
JP-9. This fuel delivers 142,000 Btu 
per gallon, compared with 120,000 
Btu per gallon from the Jet A or JP-4 
used by conventional jets. The exotic 
fuel could cost up to $150 a gallon. 

More advanced cruise missiles, such 
as the Tomahawk II, are under devel- 
opment even as the first generation 
becomes operational. An Air Force 
Tomahawk II will be able to fly over 
runways dispensing 60 high-explosive 
bomblets. These will explode on and 
under the runways. 

The updated missile will have a 
"smarter" targeting capability. En- 
hancing the McDonnell Douglas-built 
terrain-contour-matching (TERCOM) 
guidance, which puts a missile in the 
target area, will be digitized pictures 
of specific targets. This scene-match- 
ing guidance can put conventional 
(non-nuclear) warheads on small mil- 
itary targets. 

Military cruise-missile technology 
may spin off civilian applications. A 
new breed of light planes equipped 
with tiny, powerful turbofan power 
plants could revolutionize private fly- 
ing, for example. Precise navigation 
with on-board computerized maps 
could simplify flights to areas without 
radio and other standard navigation 
aids. And remotely piloted vehicles 
may find new uses in search-and-res- 
cue missions, forest-fire patrol, or 
even earth-resource searches. "El 
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Bike 


trailers 


for no-gas Trips 
to the store 


By MARITA BEGLEY 
PHOTO BY JOHN KEATING 


Ever biked home from the store with a 
bag of groceries perched precariously 
on the handlebars or teetering in a 
teeny wire basket? Now you can put 
your cargo problems behind you with 
one ofthe clever carriers shown below. 
They hold plenty of packages, and two 
even double as child carriers, so you 
can burn calories instead of gaso- 
line. 

The Bugger III (left) has a sleek, 


EL ] 


molded-plastic frame that holds up to 
80 lbs. and has room for two children 
or four grocery bags. Unless you get 
the optional $20 tonneau cover, how- 
ever, you'll have to use the Bugger's 
seat belts to strap packages in—a 
slight inconvenience on quick trips to 
the store. Another disadvantage: The 
quick-release hitch holds the trailer so 
firmly in line with the bike that the 
carrier may tip over on corners. The 
Bugger is made by Cannondale (35 
Pulaski St., Stamford, Conn. 06902) 
and costs $190. 


The Blue Sky (center) is the heavy- 
duty carrier in our test trio. It holds up 
to 150 lbs. and has room for four gro- 
cery bags. But its open back means 
youll have to strap cargo into this 
trailer, too. Hitching the Blue Sky 
takes slightly longer than the others, 
but its flexible rubber hitch allows the 
bike to corner smoothly and safely. 
Blue Sky Carts (249 Blair Blvd., 
Eugene, Ore. 97402) sells a nylon-bot- 
tomed model for $168. Add a plywood 
floor for $12, or wheel guards and a 
child's seat for $50. 

The Pelican (right) is ideal for quick 
trips to the store. Its box-like molded- 
plastic frame allows you to load pack- 
ages without tying them in. It holds 
up to 75 lbs. and has room for three 
grocery bags. The Pelican "Quik- 
Hitch" is the easiest to attach and the 
safest for cornering. Like an automo- 
tive trailer hitch, it permits the trailer 
to pivot independently of the bike— 
you can even lay your cycle on its side 
without overturning the carrier. It's 
$140 from Pelican (15210 Stagg St., 
Van Nuys, Calif. 91405). The weath- 
erproof lid (shown tipped open) costs 
$40. There’s even a special wheelchair 
model with semi-pneumatic tires and 
a modified hitch for $120. Gis) 


NY ill, 


li 


ty? 


Q future 
space сі 


—nucleus for 


^ 


Port of call for satellites needing 
repair, the space center may become 
the hub of new construction projects 


By SUSAN RENNER-SMITH 
PAINTING BY JOHN J. OLSON 


Remember Skylab? Now that the Space Shuttle has flown, 
we can forget our Chicken Little fear of falling satellites. In 
fact, our first permanent space station since Skylab could 
well be an orbiting garage to service sick satellites. 

The Space Operations Center pictured here is Boeing 
Aerospace's concept of how such a floating service station 
might look. "This is a conceptual study we did for NASA," 
Boeing's Donna Mikov told me. "We've established that 
this kind of space station could be built using some of 
today's technology—and new technology that's now being 
developed." 

Boeing proposes modular units that can be carried aloft 
by Shuttle, then bolted together in a low 250-mile Earth 
orbit. The large hexagonal hangar moored at upper left, for 
example, is the first of many that could be added as need 
grew. 

The hangar has two functions. Space tugs, such as the 
proposed Orbital Transfer Vehicle, can park there. These 
craft fetch high-flying satellites down to the Shuttle's low 
Earth orbit. Until the space center is built, the Shuttle can 
ferry these tugs back and forth. But it will be cheaper and 
more efficient just to park them in space. 

"There are an elevator and lights in that hangar so 
mechanics can work on the vehicles—repair, then refuel 
them; rebuild them if necessary," said Mikov. 

The same can be done for the free-flying satellites the 
space tugs tow back to the station. The cherry picker (at 
lower right of the station) grasps the satellite, then scoots 
around the truss tracks, trundling the satellite with it to 
the hangar. 

The space station can even maneuver itself into the best 
position for the cherry picker to grab a satellite. Firing the 
small thrusters at the ends of two long booms (next to the 
ribbed radiators) moves the whole space center. 

The space mechanics who run the station live there three 
months at a time. The two large cylinders in the center are 
the space hotel. Each cylinder is about the size of a mobile 
home; together they house a crew of eight. There are crew 
quarters, recreation rooms, and a health center. A com- 
mand control room is in one of the modules, a kitchen in the 
other. Space chefs prepare a full and varied menu daily. 
"We want the crew to have a diet of normal food instead of 
the traditional space food in plastic tubes," said Mikov. 
“Since they stay up there for three months, we want every- 
thing to be as Earthlike as possible." 

The chef fetches food and water from the third, half-size 
cylinder mounted outside the cherry-picker tracks. This 
storeroom, called the logistics module, is partially covered 
with thermal insulation. It also houses supplies of hydra- 
zine gas needed for refueling spacecraft. 

The logistics module is joined to two skinny cylinders. 
These linked service modules contain other spacecraft sup- 
plies such as oxygen and nitrogen. They also house the 
power-processing units and the battery packs. 

How does the crew get at the stores? "There are passage- 
ways among all modules," said Mikov. "The crew walks 
freely—or, really, they float—around the whole inside of 
the center." 

But when a crew member needs a change of scene, there's 
an air lock on the living module (above the flag) and hand- 
holds running along the outside of the module. There are 


also tracks along the outside of the other modules. The 
crew can use the air lock to get outside for a breathtaking 
stroll in space—or for the more mundane job of inspecting 
the exterior of the various modules and making repairs. 

The final module in this space center is the single long 
tube running along the "bottom" (there's really no up or 
down in space) of the crew quarters. This docking tunnel 
serves as a mooring for spacecraft that need only refueling 
or minor maintenance—and so don't have to be towed 
around to the hangar. The docking tunnel is also used as an 
unloading bay for the supplies the Shuttle brings up. And it 
can be used as a temporary foundation during construction 
of large space structures. 

The whole complex is powered by two building-size solar 
arrays, one at each end of a long boom. Like all modules, 
these giant solar panels fit into the Shuttle payload bay. 
The panels fold for the ride. Some smaller modules can ride 
up together. In the scene here, for example, a section of 
cherry-picker track shares the payload bay with one of the 
insulated food-storage units. 

How long would it take to get the whole station into 
orbit? "We could put a starter station up in two launches," 
said Mikov. "We'd send up one of the service modules and 
one of the living modules. The station you're looking at 
could go up in six to eight launches." 


Boom town in orbit 


Once in place, the space center will be the nucleus of the 
first space city. The space mechanics can do much more 
than refuel and service satellites. These are skilled tech- 
nicians—capable of actually assembling spacecraft in orbit. 

Many of the satellites—and the interplanetary explor- 
atory vehicles— proposed for the next decade are very large 
and complex. They are too large to fit into the Shuttle and 
so complex they would have to be very carefully shielded 
against the rigors of conventional rocket launching. 

"But if you use the Shuttle to ferry up various subassem- 
blies, you can put together the whole thing in space," said 
Mikov. "That way, you use the Shuttle to its fullest." 

À spacecraft assembled at an orbiting shipyard may cost 
less—yet be better—than today's designs. 

"Since it won't be entering or leaving Earth's atmo- 
sphere, it won't need protective shields," said Mikov. "That 
lowers the cost." 

Bypassing the need for protection means the space- 
assembled craft can be designed differently. "The vehicle 
could have all its instruments on the outside, for example,” 
said Mikov. "Say you're in the hangar servicing this vehi- 
cle. You're floating around outside of it and the instru- 
ments are all right there within your reach. You don't have 
to open the whole thing up to get at them." 

Besides assembling satellites, space construction work- 
ers could also build giant space structures [PS, March "79]. 
Some of these buildings might be space factories to produce 
pure drugs, superior crystals, and other goods that are 
impossible to make on Earth [PS, Aug.]. Other structures 
might even be new Skylabs, so researchers could discover 
more ways to tap the rich potential of space. 

In fact, NASA predicts that some of the space station's 
major contributions won't be apparent until it's actually in 
orbit. 

"We can't even imagine the new technology, the new 
products, that may be developed just because the space 
center is there," said Mikov. "Until you get up there and 
start living in that environment, you can't predict what 
may come of it." 

When will all this happen? An initial station with a crew 
of four could be in place by the late 1980's. "It all depends 
on funding," Mikov said. "It can be done. And it's the log- 
ical next step." 
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Precision blasting taps 
geothermal energy from 


hot rocks 


New techniques may open 
vast new energy resources 
deep in the Earth's crust 


By DAVID SCOTT 
DRAWING BY RAY PIOCH 


CAMBORNE, ENGLAND 
"It was just like a geyser when the 
charge went off,’ Dr. Mark Pearson 
told me. "It was 1,000 feet down, so 
you didn't feel a thing. The only sound 
was a mighty whoo-o-o-sh." 

The spectacular water show, lasting 
only a moment, wasn't important, I 
learned. But the underground blast 
from only 37 pounds of explosives used 
could point the way to a breakthrough 
by the Camborne School of Mines, 
where Pearson is a senior project engi- 
neer, in tapping geothermal energy. 

Camborne's project involves drill- 
ing two parallel holes deep into hot 
dry rock such as granite—a reservoir 
of potential energy in 80 percent of the 
hard crust under our feet. Small explo- 
sive charges produce connecting frac- 
tures at the bottom of these holes. 
Water under high pressure is then 
used to enlarge the cracks in the non- 
porous granite. This cracked zone 
works like a subterranean heat ex- 
changer: Cold water pumped down 
one hole would emerge as steam from 
the other to spin turbines and produce 
electricity. 

So far, geothermal power tapped by 
older techniques has been mainly 
from porous rock, steam fields, and 
hot-water or brine deposits. In the 
U.S., geothermal sources like this are 
concentrated in the Far West. Recently, 
vast new sources of geothermal en- 
ergy have been discovered in the East, 
as well [PS, Feb. '79]. 

In the early 1970's, the University 
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of California's Los Alamos lab in New 
Mexico started pioneering efforts to 
extract energy from the different, 
impermeable layers of granite that 
exist all over the world. Los Alamos 
researchers drilled two parallel holes 
deep into the dry granite. But, to link 
these holes, they fractured rock with 
high-pressure water, a method used in 
oil wells to boost yields. 

"The problem," Pearson explained, 
“1s that water on its own hasn't the 
shock impact to create any new frac- 
tures." Water opens a few natural 
joints in rocks, but numerous cracks 
are needed for the surface area to heat 
injected water and cut pumping resis- 
tance. Camborne turned instead to 
explosives. 


Precision blasting 


"The concept is simple," Pearson 
says. "But doing it is very complicat- 
ed. The tricky part is fixing the exact 
amount of explosive." The goal, even 
with two holes 1,000 feet apart at the 
bottom, is blast fractures extending 
only a yard or two from one hole. Larg- 
er blasts produce a plastic deforma- 
tion that seals off even natural joints. 
"We must get it just right," Pearson 
said. 

The Camborne team began compar- 
ing simple hydraulic fracturing with 
explosive techniques three years ago. 
They drilled several shallow 1,000- 
foot-six-inch bore holes spaced 20 
yards apart. One pair was joined with 
water fracturing, and a 200-hour test 
was conducted by injecting water at a 
controlled rate into one hole. After 40 
hours water recovered at the outlet 
hole was only 50 percent; at the end of 
the test it was only 70 percent. 

Then one hole got the explosion 
treatment, followed by hydraulic en- 
largement of the blast-engineered 


cracks. A test showed a remarkable 
improvement. Water recovery 
reached an astounding 99 percent 
after 25 hours and held that level. 
Moreover, far less injection pressure 
was needed for twice the input flow 
rate. This reflects the increased num- 
ber of connecting rock fractures. For 
deeper holes it suggests that overall 
energy efficiency would be improved 
with only minor heat losses from the 
cooling of output water by the 
ground. 

The next development step is under 
way as two larger holes are drilled to 
6,000 feet. When they're completed in 
April 1982, the holes will be 1,000 feet 
apart at the ends but 30 feet apart on 
the surface. Since granite fractures 
tend to develop upward, the lower sec- 
tions curve gently so one boring is 
above the other (see drawing). 

A 100-foot stack of explosive pellets 
will then be lowered on armored cable 
into one hole. After the blast, a TV 
camera will survey the fractures, and 
seismic gear will be used to check 
blast results. Then, after extending 
the cracks with water, periodic bursts 
of water at 5,000 psi will be concen- 
trated in the fracture zone to flush 
away debris and prevent clogging. 

Rock temperatures at 6,000 feet are 
only 80 degrees C, too low for commer- 
cial power generation. À power plant 
and Camborne's final drilling to 
18,000 feet (drawing), where 160- 
degree temperatures convert water to 
steam, will require more financing. 

But such geothermal power plants 
could deliver energy around the clock 
until water gradually cools the rocks. 
"We figure a pair of holes might be 
good for 25 years," says Pearson. “Af- 
ter that you'd just drill another hole a 
few yards away and link it up with 


new fractures." 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Big dozer 

Adjustable rippers on the Cat 
D9L loosen earth about 18 
percent better than its former 
H model, says Caterpillar (Pe- 
oria, Ill.). The 460-hp, 
111,500-Ib. tractor also has a 
20 to 30 percent dozing-pro- 
duction advantage over its 
predecessor, according to the 
company. 


Door videophone 
Entryscan is a door-security 
videophone with an L-shaped 
handset and eight-inch TV 
screen. An outside call box 
houses a camera, mike, 
speaker, button, and door-re- 
lease circuit. Elettronica In- 
dustriale Milano, 20035 Lis- 
sone, Via Filippo, Turati 7, 
Italy. 
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Domed copter 
Sensors in a dome above the 
rotor of Bell's proposed scout 
helicopter would provide 
long-range, day-or-night 
"eyes" for the crew—plus a 
laser to designate guided- 
missile targets. Bell would 
retrofit its military OH-58 
models with domes under a 
U.S. Army program. 


Skinny tower 
Apartment dwellers in a skin- 
ny 58-story office-condomini- 

um tower planned for Man- 
hattan will have 320-degree 
views of New York City. The 
12-sided building's shape 
and sharp angles are based 
on a structural design of 
bunched tubes. Madison 
Equities has slated floors 25 
to 58 for residences. 


Smoke mask 

Toxic gases and smoke cause 
most deaths during fires. 
This Japanese-made emer- 
gency escape mask enables 
you to breathe for 20 
minutes in dense smoke, ac- 
cording to Almar Internation- 
al, Ltd., 93 Main St., Wood- 
bridge, N.J. 07095. The 10-oz. 
fold-up mask is $31.95. 


PROPULSION ENGINES - 


Diesel hovercraft 


Diesel engines instead of | IN 


1 BOW THRUSTERS 
costly gas turbines, plus new N 


welded aluminum construc- 
tion, will trim costs for its 80- mem 

passenger API-88, says L а In 
British Hovercraft Ltd. The Mies: e 
68-ft. craft has two 258-hp 
diesels for lift, two 428-hp 
models for drive. Calm-water 
speed: 55 knots. 
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Easy launcher 

No trailer needed—the 
Winch-it system turns a pick- 
up truck into a boat hauler. 
One person can winch the 
cradled boat down to the 
water, it's claimed. The re- 
movable cradle has add-on 
legs for land storage. It's 
from Fluck (2051 Three Mile 
Run Rd., Perkasie, Pa.). $400. 


Monster outboard 


The first VB outboard, the 
new OMC 3.5-liter engine, is 
also the world's most pow- 
erful, says OMC (which 
won't reveal horsepower 
figures). The aluminum block 
has two banks of four cylin- 
ders in a 90-degree V shape. 
Cast-iron sleeves provide 
durability. 


Hybrid inflatable 


Its deep-V fiberglass hull 
handles rough chops while 
the buoyancy tubes give sta- 
bility. A commercial work- 
boat, the Avon Searider 4M 
is now being offered for 
leisure use due to its fuel effi- 
ciency. With just a 50-hp mo- 
tor, the 13-ft.-four-in. craft 
can hit 50 mph. Price: $4,850. 
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Fun boat 


No motor or paddles 
needed—body power propels 
the Funbug. Shifting from 
side to side moves fishlike 
fins mounted under the steel- 
framed hull. How fast is it? 
Faster than a swimmer, says 
Pepland (2801 Main Ave., 
Fargo, N.D. 58103). The five- 
by-four-ft. craft costs $350. 
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Multicolor radar 


Each color on the CRT screen 
of Si-Tex's new marine 

radar has significance. Strong 
echoes are red; medium, 
yellow; weak, green; and 
nothing, blue. With its six-ft. 
antenna, the radar has seven 
ranges, up to 32 nautical 
miles. Price: $8,995. Si-Tex, 
Box 6700, Clearwater, Fla. 
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Coastal navigator 


At a third of the cost of a | 
satellite navigation system, 

the H1000 provides similar 

data, says Navtec (Box 606, 

Nashua, N.H. 03061). Linked 

to a Loran C, it calculates and 
displays latitude and longi- 

tude, course corrections, 

speed, time, and distance from 

way points. $1,400. 
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\Nhats New 
IN TOOLS 


BY V. ELAINE SMAY 


Cushy clamping 
With these polyvinyl pads on 
your pipe or bar clamps, 
your workpiece will be pro- 
tected from marring—without 
the nuisance of wood blocks. 
Set of four pads: $4.50 (ppd.) 
from Woodcraft, 313 Mont- 
vale Ave., Woburn, Mass. 
01888. 


Keener-upper 


You can put a perfect edge 
on all your knives with E-Z 
Sharp, says the maker (E-Z 
Sharp Products, Box 41, 
Rossville, 111. 60963). The 
stone is held at a constant 
20- or 25-deg. angle to the 
knife. Sporting-goods stores 
sell the kit for $29.95. 


For the craftsman: a benchful of tools 


Here's a benchful of new tools from the mail-order house of 
Garrett Wade (161 Ave. of the Americas, New York, М.Ү. 
10013). Left: Aluminum pantograph lets you transfer, en- 
large, or reduce plans and drawings; $40. Center: Bosch 
professional-quality sabre saw has variable speed, from 100 
to 3,000 strokes per minute, for better control on a variety of 
materials; $226. Front and right: Hand tools shown are 
spokeshaves for shaping convex or concave shapes and 
chamfering; $4.30 to $16.50. The tools are on a deluxe ma- 
hogany workbench; $315. 
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Tiny torch 

With its 2,500-deg.-F pinpoint 
flame, the tiny Super Cub bu- 
tane torch can soft-solder, sil- 
ver-solder, even braze. 
Torch: $14.95; refill canister 
(two hours of fuel): $4.95. 
Microflame, Inc., 3724 Ore- 
gon Ave. S, Minneapolis, 
Minn. 55426. 
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Shorty wrench 

Add the Starwheel ratchet 
drive to your socket-wrench 
set and you can loosen or 
tighten nuts and bolts in the 
tightest of spots, says Brook- 
stone Co. (127 Vose Farm 
Rd., Peterborough, N.H. 
03458). It's 19^s in. high, costs 
$13.95. 
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Chain sharpener | 
Deep in the woods with а 
dull chain saw? Sharpen it on ч 


the spot with Dremel's Chain- 
saver. A 12-V car or truck 
battery powers it; a guide 
shows the proper angle to 
hold the tool. It's $30. Maker: 
Dremel, 4915 21st St., Racine, 
Wis. 53406. 
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But a hidden TV camera lets 
the resident (far left) check 
out the caller before she 

| ЭК AL Tom speaks. No one at home? The 
"M NM € unit, wired to a VCR, video- 
1 Of WEE : tapes callers. Geemarc Trad- 
ing, 1-3 Albert PI., London 
N3 10B, England. 


BY SUSAN RENNER-SMITH 


Master thermostat 
How do you program sepa- 
rate thermostats in rooms 
heated by electric baseboard 
or panel units? This micro- 
processor-controlled timer 
makes it practical for the first 
time, says Sunne Controls 
(Box 02156, Portland, Ore. 
97202). The timer is available 
through heating-system 
manufacturers. 


Socket block 


Pull out this plug and a 
spring-loaded gate snaps 
shut, blocking cold drafts. It 
also keeps out tiny fingers. 
While an adult easily pivots 
the Socket Lock-it's doors, a 
toddler finds it practically im- 
possible, says Enex Corp. 
(Box 2143, Farmington Hills, 
Mich. 48018). Price: $1.50. 


Electronic refrigerator 


Why put a circuit board in a refrigerator? So it can beep at 
you if you leave the door ajar. Normally, the display panel 
(inset) on Whirlpool's new 25.6-cu.-ft. model shows the ок 
symbol. If one of its three doors is left open, the open-door 
symbol glows. After three minutes the refrigerator begins 
beeping. If refrigerator temperatures are too warm, the ther- 
mometer symbo! appears. If warm conditions persist for 10 
hours, the triangular alert symbol warns of possible food 
spoilage. The "check condenser coil" reminder also glows 
monthly. The unit costs $1,600. 
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Bubble door Air cleaner 
A pivoting shower door is Problem: stale, smelly air. 
practical as well as dramatic. Cause: super-insulation. So- 
The acrylic door's vacuum- lution? Open windows-or in- 
formed edges fit closely to stall an air-to-air heat ex- 
the acrylic surround—sealing changer. It uses heat from 
in moisture better than slid- musty exiting air to warm 
ing ones, says ATI (Box incoming fresh air. Enercon 
90331, Nashville, Tenn. (2073 Cornwall St., Regina, 
37209). It's an option on the Saskatchewan, Canada S4P 
maker's ATI-60 tub surround. 2K6) sells it for $995. 
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BY WILLIAM J. HAWKINS 


Compact VCR 

The Betapack SL-2000 light- 
ens the load for home video- 
tape makers: The Sony por- 
table video-cassette recorder 
is 30 percent smaller than 
other decks and weighs just 
over nine pounds. An option- 
al tuner/timer is also avail- 
able for recording off-air TV 
shows. $1,700 with tuner. 


Remote phone 

It's a speakerphone system 
for conference calls—but it 
runs by remote control. The 
wireless keypad (center) lets 
you answer, hang up, or dial 
the phone from anywhere in 
the room. Made by Control- 
onics, 5 Lyberty Way, West- 
ford, Mass. 01886, it's $400 
including charger (right). 


FM on a chip 


Inside that plastic container 
is a complete FM radio on a 
chip. The Philips (Box 523, 
5600 AM Eindhoven, Holland) 
prototype combines 280 
components in barely a 
square inch of space and 
could be the beginning of 
miniature CB sets or palm- 
sized cordless telephones. 


Talking cooker 

How do you know when the 
roast is cooked? Easy—when 
your microwave oven tells 
you it is. At least, that's how 
you know with this Pana- 
sonic talking model NE-8100. 
A speech synthesizer audibly 
counts down the time and 
tells you the cooking cycle it 
has started. Price: $750. 
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Mini printer 

It's a portable printing calcu- 
lator. No big deal? That's the 
point: This Sharp Thin Man 
unit is small enough to fit in 
your shirt pocket. The ther- 
mal printer uses 38-mm-wide 
paper and prints 1.3 lines per 
second. Nicad batteries make 
it rechargeable, $70 price 
makes it affordable. 


Computer remote 
With this Plug n' Power box, 
your home computer can re- 
motely control all the lights 
and appliances in your home. 
The box simply connects be- 
tween the AC line and any 
TRS 80 model |, Ill, or Color 
computer. Remote modules 
(BSR compatible) required. 
From Radio Shack, it's $40. 


Electronic chess 
Enter your moves on this 
Chess Champion keyboard 
(center) and the electronic 
opponent will play you in 
any of four skill levels. Op- 
tional LCD game board (left) 
displays moves and printer 
(right) saves them on paper. 
It's $219 from SciSys, One 
World Trade Center, Suite 
767, New York, N.Y. 10048. 


FOR YOUR CAR 


BY ED JACOBS 


Computer checker 
Plug the 3C ALCL-SCAN into 
any 1981 GM car and it 
checks out the microproces- 
sor engine-control sys- 
tem's self-diagnosing 

` functions, as well as monitor- 
ing all sensors. Micro Pro- 
cessor Systems, Inc., 37060 
Garfield, Mt. Clemens, 

Mich. 48043. Price: $395. 


Flexible air dam 


The replaceable rubber bot- 
tom panels on Flex-Dam air 
dams bend instead of shat- 
tering on curbs, bumps, or 
potholes. Models to fit many 
foreign and domestic cars, 
trucks, and vans start at 
$109.85. Mitcom, Inc., 12621 
Sherman Way, N. Hollywood, 
Calif. 91605. 


Sham chamois 
The Absorber can hold 

twice as much water as an 
animal-hide chamois and 
absorbs it three times faster, 
according to Emgee Dist. Co. 
(5802 Tennessee, Clarendon 
Hills, Ill. 60514). It's 

chemical resistant and can 

be washed in ammonia or 
detergents. Price: $11.45, ppd. 


Tiny trailers 

If you need a little more 
hauling capacity, a com- 

pact trailer like one of these 
might be in order. Both 

L'il Pup (above left) and 

Le Trunk (left) have fiberglass 
bodies, lockable tops, and 
1000-Ib. cargo capacities. L'il 
Pup (by Shoreline Trailer 
sales, Inc., Box 848, Arlington, 
Tex. 76010) weighs 275 Ibs.; 
prices start at $695. Le Trunk 
(by U.S. Trailer Co., 15105 
Spanish Ct., Livonia, Mich. 
45154) weighs 175 Ibs., has a 
35-cu.-ft. volume, and 

costs $595. 


Rooftop carrier 
You can carry ladders, boats, 
or up to 175 165. of cargo on 
Cargo-Carrier. Its telescoping 
design fits the drip rails of 
most domestic vehicles with- 
out overhanging the sides. 
Waling Ind., Inc., 23485 In- 
dustrial Park Dr., Farmington 
Hills, Mich. 48024. 
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Giant kelp, grown on man-made 
arrays, could produce enough methane 
to fill our need for natural gas 


By CHRISTOPHER SWANN 
ILLUSTRATION BY WALTER HORTENS 
Just off the Ellwood pier, about 12 miles west of Santa 


Barbara, Calif., is a most unusual farm. To inspect the 
crop, I have donned scuba gear and wet suit and de- 


scended 35 feet into the chilly green brine. Several acres. 


of giant brown seaweed cling to a network of white PVC 
pipes. Their fronds rise toward the surface, creating a 
forest-like effect. Now and again, my biologist guide 
pauses on our tour to point out a plant, Some are only a 
few feet long; others reach to the surface. All are kelp 
hybrids, produced in the laboratory of Neushul Mari- 
culture, Inc. The farm is the test plot for the newly 
hybridized plants. 

About five miles off the coast of Laguna Beach, Calif., 
a strange umbrella-like array is anchored to the bottom 
nearly 2,000 feet below. Its spokes and connecting ropes, 
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= Giant California kelp grows up 


from a 100-foot-diameter umbrella- 


E N like test array off the coast of 
— Southern California. The array 
— — provides anchorage for the kelp, 


which normally grows only in 
shallow water where its holdfasts 
v / | cling to rocks on the bottom. From 
the center of the array, a two-foot- 
diameter pipe, weighted on the 
bottom, descends 1,500 feet into 
the ocean below. Diesel pumps 
Р bring up cold, nitrogen-rich water 
[v 26 through the pipe and spray it out 
| through dispersion pipes to 
= 3115, fertilize and chill the kelp for faster 
а р р growth. The buoy above the 
| H umbrella projects 18 feet above the 
j water. It and three mooring buoys 
| are painted in red and white stripes 
for high visibility. The structure is 
for test purposes only; if commer- 
cial kelp farms become a reality, 
they would cover thousands of 
square miles of ocean. At right, a 
biologist-diver checks the holdfast 
of a hybrid kelp plant growing on 
PVC pipe at a test plot near 
Santa Barbara, Calif. 


AT 
lang? The principal reason is space: Cultivation on the 
necessary.scale would take up land needed for food crops 


-nd other uses. Seaweeds of some varieties are also 


w- 


"Among.tbe fastest-growing plants known to man and 


promise’a@-high energy yield [PS, July '75]. Further- 
more, seaweeds are superior to land plants for conversion 
to methane due to their high water content and lack of 
lignin, a woody supportive tissue. And they do not re- 
quire irrigation or petroleum-derived fertilizers. 

Even though growing biomass at sea solves some prob- 
lems, it poses others. The main one: Natural beds of 
suitable seaweed are just not large enough to yield even 
a fraction of the 20 trillion cubic feet of natural gas the 
U.S. consumes each year. Establishing new beds presents 
another problem: The seaweed grows only in relatively 
shallow water—at a maximum depth of 100 feet — and 
there is simply not enough usable coastline at that depth 
for volume production. The solution: Move to the open 
ocean and grow the seaweed on vast tethered substrates. 
The umbrella-shaped Open Ocean Biological 'Test Farm 
was designed to test the feasibility of such arrays. 


Harvesting the sea 

Man has been using seaweed for a long time. The 
Japanese have collected it for food for at least 300 years. 
The kelp beds off California have been harvested since 
World War I— initially for potash and acetone, then as 
a source of algin for food additives and animal-feed sup- 
plements. Collecting ships clip the top few feet of the 
kelp fronds, as conveyors pull the harvest aboard, 

In the late 1960's Dr. Howard Wilcox, an engineering 
physicist who had worked on the atom bomb at Los 


Alamos, proposed using marine plants as a source of 
methane gas. His idea led eventually to the Marine Bio- 
mass Program. 

To produce the maximum amount of gas at the lowest 
possible cost, project biologists chose a seaweed that is 
both very large and very fast growing: the giant Cali- 
fornia kelp, Macrocystis pyrifera. The largest of the 
marine algae, it grows in extensive beds from Alaska to 
Mexico at the prodigious rate of up to two feet a day, 
and reaches lengths of 200 feet in adulthood. 

Fronds of the macrocystis extend from a rootlike 
holdfast. The holdfast serves only as an anchor, its ten- 
drils grasping rocks or other solid objects on the bottom. 
It does not double as a nutrient-gathering system. The 
blades of the fronds bear gas-filled floats that raise the 
fronds so that they form a floating canopy near the 
water's surface. New fronds are continuously generated 
near the base as old ones die. Reproduction is prolific. 

In its natural state, the California kelp is continuously 
fertilized only two or three months each spring when 
deep water rich in nitrogen wells up from the depths. For 
the rest of the year, the kelp beds must rely on stored 
reserves and sporadic upwelling. If the kelp-farm concept 
is to be economically viable, the yields typical of natural 
beds must be greatly improved. By how much? “As an 
educated guess, I would say a kelp farm might have to 
produce from four to 20 times as much as wild beds to be 
profitable in today's energy market," said Dr. Wheeler 
J. North of Caltech, who, together with Dr. Michael 
Neushul, director of Neushul Mariculture, is responsible 
for the biological aspects of the program. Dr. North and 
his colleagues think that one way to boost growth rates 

Continued 


may be to supply the plants with water from the deep ocean 
all the time. The Open Ocean Biological Test Farm was 
designed to test that thesis. 


Down on the farm 


The test farm is moored to three massive spring buoys, 
each one tied to the 2,000-foot bottom with a 7'5-ton 
anchor. In the center of the triangle is a 57-foot-long spar 
buoy that projects 18 feet above the water. It contains 
machinery and tanks for fuel and ballast. Below the buoy 
and connected to it by a universal joint is the upside-down 
umbrella. Its six spokes are made of 12-inch-dia. steel and 
are connected by a wire and polypropylene-rope lattice to 
form a spider-web-like array. The kelp's holdfasts cling to 
the webbing. 

Constant fertilization comes from the abyss below. Three 
diesel engines pump 10,000 gallons of water per minute 
through a 1,500-foot-long polyethylene pipe suspended 
from the bottom of the umbrella's apex. One day, project 
leaders envision, the diesel pumps could be replaced by 
pumps powered by energy from ocean waves and currents 
[PS, May]. 

After the test farm was put in place, Dr. North and his 
assistants from Caltech transplanted 100 wild macrocystis 
plants onto it by more-or-less sewing their holdfasts to the 
webbing with giant darning needles. 

For a month all went well: The pumps brought up deep 
water in the predicted volumes and the plants showed a 
small rise in nitrogen content, indicating they were taking 
up nutrients. Then disaster struck. À violent storm ripped 
away a surrounding flexible curtain, which held in the 
nutrients and protected the plants from strong currents. 
The plants tangled in the array and were destroyed. 

Dr. North was unalarmed by the setback: "It's unrealis- 
tic to judge the success of a large farm by the problems we 
had with the test array. If you have a million plants, they 
create their own environment, their own protection from 
waves and currents. It's basically a problem of scale." 

Although the experiment didn't last long enough to pro- 
vide information on yield, engineering techniques for deep- 
water anchoring and artificial upwelling were proved. 
Global Marine has now come up with more than 20 differ- 
ent test arrays: some are modifications of the existing 
structure, others completely new designs. These are being 
evaluated and a new, or modified, test farm should be in 
operation later this year. 

In the meantime, serendipity was repopulating the orig- 
inal array. À few months after the adult plants were 
destroyed, divers discovered thousands of juveniles grow- 
ing on the structure. Project biologists think they devel- 
oped from spores released by the adults, stimulated by the 
cold upwelled water. It is a significant development 
because it indicates that the plants will reseed themselves 
in open water, perpetuating the farm. During the calm 
summer months, the juveniles thrived, reaching lengths of 
20 to 30 feet. But when winter storms arrived, they, too, 
were destroyed. 


In the laboratory 


Another, complementary, method of increasing kelp 
yields is being tried in the Neushul Mariculture laborato- 
ry: hybridization. The firm developed the first true kelp 
crosses from spores collected from the three species of mac- 
rocystis and then began inbreeding to obtain ultimate 
hybrid vigor. The plants are raised in a greenhouse until 
big enough to be transplanted to the underwater test plot I 
visited. They are now showing a three percent (or more) 
wet-weight increase a day. The next step will be to fertilize 
them to see if the growth rate can be boosted still further. 
Another goal of the Neushul Mariculture team is to 


88 | POPULAR SCIENCE 


produce a hybrid with increased nutrient-storage capacity. 
That would mean that less-frequent fertilization would be 
required. Dr. Neushul stresses that macrocystis is a com- 
pletely new crop plant: "It's as if someone said, 'Here's this 
wild plant called sugar cane. See what you can do with it.' " 

Neushul's work in genetics and crossing may also 
produce a sterile form of macrocystis—essential if gas 
farms are to be sited where kelp is not native: in the Atlan- 
tic Ocean or the Gulf of Mexico, for example. Without a 
sterile variety, the kelp could run wild, like the infamous 
water hyacinth in Florida. Whether it would or not no one 
knows yet, but the prospect was sufficient to halt experi- 
ments the French were conducting. 

Crossing and genetics could also increase the tempera- 
ture tolerance of macrocystis. That could produce a hybrid 
that could be planted in a broader geographical range. Fur- 
thermore, natural beds often begin to die in the summer 
when water temperature rises (in the Los Angeles area) to 
about 21 degrees C (70 degrees F). For kelp farms, this 
would mean a severe loss of production. "We'd like to have 
something that will grow the year around right here in 
Southern California," Dr. North explained. 

Botanists have long been familiar with the mechanics of 
land plants; marine plants are unfamiliar. Indeed, no one 
is even certain how nutrients flow within a kelp plant or 
where they are taken in. The question is important because 
they need to know where to direct the fertilizing water. 

But the problem does not stop there. "When you start 
talking about fertilizing something in water," Dr. Neushul 
pointed out, "you have to know what the flow patterns are 
over the plant." In Neushul Mariculture's laboratory, we 
looked at a laminar-flow experiment designed to give some 
answers. The setup is similar to a wind tunnel: À current of 
water at a predetermined velocity is passed over a kelp 
frond suspended in a vertical Plexiglas tube. A camera 
records the flow patterns, which show that kelp plants 
behave like aquatic "ploughs," producing eddy currents 
that create a constant exchange of water, thereby bringing 
nutrients into contact with the plant's surfaces. 


Kelp to methane 


Other essential research is being done to improve meth- 
ods of converting kelp to methane. In nature, methane is 
produced over eons as plants absorb energy from the sun, 
convert it by photosynthesis, and store it in the form of 
organic compounds. As the plants die, anaerobic bacteria 
(those that live without oxygen) consume the decaying 
matter. À byproduct of the metabolic process is methane. 

The kelp-farm experimenters would also use an anaero- 
bic-digestion process to convert the kelp to methane. It's an 
ideal process for seaweed conversion. As Dr. A. B. Flowers 
ofthe Gas Research Institute told a Congressional commit- 
tee: "... All we have todo to the raw kelp is grind it and put 
it in the digester. The salt water [1t contains] 1s just about 
the right amount. .. . The bacteria we use have been mod- 
ified from sewage and developed from marine sources." 

The bacteria are a special blend; some acidify the 
ground-up kelp, breaking down the carbohydrates. Others, 
the methanogens, then go to work to produce methane. 
General Electric is working on a more effective bacterial 
mix that could cut the digestion time from 18 days (initial- 
ly) down to two to four. The byproducts of the digester could 
be used as cattle fodder or fertilizer for the kelp. 

It is still too early to tell whether vast oceanic gas farms 
covering thousands of square miles will in fact materialize. 
The best evidence I can offer for the soundness of the con- 
cept is that the Japanese—those masters of applied science 
and engineering—are embarking on a similar program. By 
the turn of the century, people on both sides of the Pacific 
may be cooking with seaweed gas. B: 
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By JIM DUNNE 


What's bigger than the imports, 
smaller than standard pickups, and 
expected to break the stranglehold the 
Japanese have on the small-truck 
market in the U.S.? It's GM's new 
compact pickup: Chevrolet S10 and 
GMC 5-15. And, while the new vehi- 
cles look little different from the small 
trucks now on the road, they are 
unique. 

Their standout feature is fuel econ- 
omy. "We expect to get EPA ratings of 
28 city, 39 highway with the standard 
four-cylinder engine and manual 
transmission," Charlie Simmons, 
chief engineer for the truck line, told 
me. "The automatic will cut that by 
three to five mpg. The V6 engine will 
come in at over 20 mpg for city driving 
with the automatic, and, overall, that 
makes us competitive with the best of 
the imports." 

The improvement in efficiency 
comes from lighter weight and small- 
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er drive lines. The chassis and cab are 
built just like those of the big trucks, 
with separate frame construction and 
double-wall box. But the smaller size 
cuts about 400 pounds from the total 
weight, and that means better econo- 
my. Smaller engines and transmis- 
sions do the rest. 

Two engines are available: a 1.9- 
liter four-cylinder made by GM’s Jap- 
anese subsidiary, Isuzu. The heavy- 
duty engine is the Chevrolet 2.8-liter, 
60-degree V6 that is widely used in 
GM’s X-car lines. 

Simmons gives some idea of the 
comparative power of the two: “We 
tested them both for zero-to-60-mph 
acceleration. The 1.9 gets 18 seconds, 
while the V6 was timed at 12 seconds. 
That’s also a good measure of the dif- 
ference in hauling power. 

“We tried to get a base engine that 
would make us competitive with the 
fuel economy of the best on the mar- 
ket,” Simmons says. “But we also 
want to keep the performance of a V8.” 

Nominally rated as half-ton trucks, 


| GM's staggered 1982 introductions 


In a departure from tradition, General 
Motors will spread the introduction of its 
1982 models over a three-month period. 
The new models, usually introduced as 
one group in October, will be covered in 
this and the next two issues. This month 
| PS looks at a new compact pickup (this 


page) and Cadillac’s aluminum V8, and 
tests the diesel Chevette. In the coming 
months the new front-wheel-drive 
A bodies—Celebrity, Ciera, Century, and 
A6000—make their appearance, along 
with Oldsmobile's new V6 diesel engine. 
And finally, once their introduction is 


set, we'll report on the completely new 
F-cars, Firebird and Camaro. 

Styling changes in the other GM lines 
are minimal for ‘82. Engines and trans- 
missions are also mostly carry-overs. 
The exception is Pontiac’s Bonneville, 
which is now built in a smaller size on 
GM's G-body, the chassis that carried 
the Le Mans nameplate in 1981. Bonne- 
ville’s former B-body cousins—Malibu, 
Cutlass Supreme, and Regal—are mod- 
estly upgraded with new grilles, quad 
headlights, and more expensive trim.— 
J. D. 


GM’ $ [compact Pickup 


Imes a halt ton, LAS 39 "mpg 


the S10 and S-15 come in short- and 
long-bed versions that have payloads 
of 1,000 and 1,500 pounds, respective- 
ly. As with the imports, you deduct the 
weight of the driver and passenger 
from that rating to find the usable 
payload. However, such extra equip- 
ment as air conditioning does not sub- 
tract from payload. 

Front suspension is similar to that 
used in the G-cars, with independent 
single lower arms and coil springs, 
while the rigid axle at the rear has 
two-stage leaf springs. 

Interior cab room is adequate, with- 
out being spacious, and though the 
seat will hold three passengers, two 
adults are its comfortable capacity. 
There is "substantially more" seat 
travel than in the small imports, 
which means more stretch-out room 
for driver and passenger. 

For GM, the S10/S-15 is not a one- 
shot venture. The auto maker plans a 
complete new line of small trucks, 
including club cabs, bare chassis, and, 
eventually, four-wheel drive. 


Chevy S10/GMC S-15 specs 


Wheelbase:* 108" and 118" 

Box len ipi ie and 88" 

Overall le ^ 178. 2" and 194.1" 
Engine: i liter (119 cu. in.) in-line four- 


cylinder with overhead cam, made by Isuzu (std.); 


2.8 liter (173 cu. in.) V6 (opt.) 
Transmission: four-speed manual (std.); 
three-speed automatic (opt.) 
Suspension: independent, coil (front); 
Salisbury axle, leaf (rear) 
Brakes: disc/drum 
0—60 performance (estimated): 18 sec. (1.9 liter); 
12 sec. (2.8 liter) 
Fuel economy (EPA): 
28 mpg city/39 mpg hwy. (1.9 liter); 
20 mpg city/34 mpg hwy. (2.8 liter) 
Weight: 2,500 Ibs. (estimated) 
Nominal capacity: l2 ton 
Payload capacity:* 1, 000 Ibs. and 1,500 Ibs. 


*Short- and long-bed versions 
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Cadillac's 
aluminum V8 


It's smaller and 
lighter—but big enough 
to do the job 


By JIM DUNNE 


Cadillacs new aluminum V8 is a 
major departure for the luxury-car 
maker. It is smaller, lighter, and less 
powerful than the unique 368-cu.-in. 
V8-6-4 it replaces [PS, Oct. '80]. 

At 250 cubic inches, it's exactly half 
as big as the 500-cu.-in. iron V8 Cad- 
illac used just six years ago (see box). 
Yet in smoothness, noise, and vibra- 
tion levels, the new engine is a match 
for its predecessors. That's the part of 
the story I discovered in driving a 
1982 prototype Eldorado recently. 
Performance was somewhat slower, 
but Cadillac engineers have altered 
transmission gearing and final-drive 
ratio so that it is not a very noticeable 
problem. 

Why aluminum, after 67 years of 
iron V8's? Thats easy. Aluminum 
weighs less—the new 250 tips the 
scale at 190 lbs., compared with 285 
lbs. for last year's 368-cu.-in. V8. The 
95-Ib. weight saving means better fuel 
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economy—Cadillac’s overriding goal 
from the start of development of the 
250 four years ago. 

“We plan for an improvement of 
three mpg in city driving and three on 
the highway,” reports Al Rasegan, 
Cadillac’s assistant chief engineer for 
engines. “That would bring our EPA 
ratings to 18 mpg in city driving and 
26 on the highway. We feel the cus- 
tomer will get that kind of improve- 
ment over our present V8-6-4 in 
everyday driving.” 

While no breakthrough was made 
in the design of the engine, it is inter- 
esting to see what changes Cadillac— 
апа GM~—adopted for the corporation's 
premier engine. 

“Aluminum gets mass out of the car 
in an area where the customer doesn’t 
benefit from heavier materials,” Rase- 
gan says. "But while the outer case of 
the block is aluminum, the working 
surfaces are all made of iron—for 
durability." 

That means the cylinder walls, 
bearing caps, and the main bearing 
are iron. The engine head is also a 
cast-iron piece. Iron is used in critical 
areas where strength is essential. 
Cadillac officials won't admit it, but 


the design was adopted to avoid the 
problems that affected the Vega en- 
gine with its aluminum cylinder 
walls. And unlike other aluminum 
engines with iron inserts, Cadillac's 
block is a die casting, a more econom- 
ical way of building the block than the 
traditional sand-casting method. 

The heart of the engine is its com- 
bustion chamber, and Cadillac takes 
no chances on new technology here, 
either. 

"It's an open design," says Rasegan, 
"somewhere between a wedge type 
and a hemi. It's a compact chamber 
with a centrally located spark plug. 
That gives us fast burn, which means 
more smoothness and more consistent 
fuel economy and emission levels." 

The 250 is rated at 135 hp at 4,600 
rpm and 200 ft.-lbs. of torque at 1,600 
rpm. By comparison, the V8-6-4 en- 
gine built last year was rated at 140 
hp at 3,800 and 265 ft.-lbs. of torque at 
1,400. At low speeds I found that the 
loss of torque wasn't noticeable. On 
the highway, too, there was little dif- 
ference in power output except when 
passing. Then the new engine shows 
up as slightly overburdened. 

By careful selection of the gearing 
in the transmission and final drive, 
however, Cadillac engineers have 
compensated somewhat for the loss of 
power. 

"We're more interested in zero-to- 
15-mph acceleration than the tradi- 
tional zero-to-60," Rasegan points out. 
"We know that means more to the cus- 
tomer." BH 


Cadillac's shrinking V8's 
500 cu. in 
425 cu. in. 


368 cu. in. 
368-184 cu. in. (V8-6-4) 
250 cu. in. 


TAM 


Cadillac's 250-cu.-in. aluminum V8 will 
be standard on all '82 models, front- 
and rear-drive alike (left). Block is 
aluminum; cylinders (above) 

are iron for durability. 


г iKnow your car inside and out. | 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough ll 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. il 


E know how to fix it...lo tune it.,.to service it. 

Ikeep it running right, The TOTAL SERVICE MAN 
. QUAL for your car will show you how to do everything 
— Шш a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


ALFA ROMEO 62-78 for all бина, GT & Spider models __....... 


TOTAL SERVICE MANUALS 


1911.995 


SATISFACTION GUARANTEED OR TOUR MONEY BACK 
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8677 AMC GREMLIN, HORNET, PACER 71-79 for all models ......... $11.95 is... $11.95 9485 MERCEDES-BENZ 250,280 68-72 all models plus 230. ; 
8190 AMC MATADOR, REBEL 67-74 covers al models ............$11.98 B 2297 DATSUN 6877 oral Monece & EA AMETE Tiu 0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350. 450 VB mals $11.95 
SLE M аа ЗИ НОКИ Pire ‚ DODGE OMNI 78-80 covers all models inc 0-24 uns 8439 MERCEDES-BENZ 74-79 Covers all models inc Diesels ............ $11.98 
Be El emen BM 1 DODGE PICK-UPS 65-78 covers all 4-whi dr models 9773 MERCURY 71.77 for all models inc Cougar... 812.95 
9404 ASPEN, DODGE 76-79 covers all models ....................................#11.®® DODGE PICK-UPS 71-80 covers all models ......... ae 9436 MERCURY MONARCH 75-80 covers all models. oo $10.95 
7122 AUDI 100 70-77 for all models inc 100L 801.95 DODGE VANS 67-70 all t, № & 1 ton mals inc Plymouth 0710 MERCURY ZEPHYR 78-80 all models inc turbocharged- ИБ, ae 
9590 AUDI 4000 79-81 covers all models sss $10.95 | i 1105 MG TA, TB, TC, TD, ТЕ 36.55 . a NNNM 912, 
OBEA MUM 5000 7179 r RS ince ашан еа 1098 MG MIDGET 58-78 covers all models .. NONE TET 
p day Ангор т 7 covers all models... i att ge FAIRLANE, FORD 62.70 covers all models 1106 MGA.MGB 55-58 covers all models inc tuii сат ER IVA 
| 0916 AUSTIN AMERICA 68-71 covers all models те 1100, 1300 . $11.95 FAIRMONT FORD 78-79 covers all modelê sse 1720 MGB,MGB GT 69-79 for all roadster & coupe models... 912.95 
1203 AUSTIN HEALEY 100/6, 3000 56-68 for all models ................ $11.95 FALCON, FORD 6 64-70 covers all 6-cyl models sss. 8396 MGC reprint of factory manual .. $24.95 
0379 BARRACUDA & ‘CUDA 65-72 all 6 & V8 models .... $10.95 FIAT 124 67-77 all inc sdn. sta wan, TC, spel. use 0917 MINI 53-78 covers all models inc Mini Cooper E UM die 
8154 BLAZER, CHEVY 67-79 all mals plus Suburban & GMC Jimmy $11.95 ; : ibl RL 0884 MONZA, CHEVROLET 75-80 plus Astre,Starhire, Skyhawk: Set gt | 
1042 BMW 2002 59.77 inc 1500. 1600. 1602, 2000 except CS $11.95 ee eas inh NE Шы 9876 MUSTANG 6 65-72 covers all G-cylinder models . $11.95 
A ДЫ ai ee lu ee ru a aaa pil ae PE E FIAT 131 75-80 covers all models inc Mirahori 0479 MUSTANG V8 65-73 covers all models o.oo oonan $11.95 
" REA ips lu l. 1.7331 models | FIAT 850 64-74 all sedan, coupe & spider mds 8272 MUSTANG Il 74-78 covers all 4, V6, & V8 models. .. $11.95 
9760 BMW 2500, 2800, 3.0 all mdls inc Bavana & CS 812.95 FIAT X1/9 73.80 covers ali models ....... 9386 MUSTANG 79.80 covers all models inc Ghia... $11.95 
0504 BRONCO. FORD 66-77 all 2 & 4 whi drive models .................. $10.95 FIAT STRADA 79-80.. MR ОВА Ы 0951 МОМА, CHEVROLET 69-79 covers all models ........ $11.95 
6308 BUICK 68-76 inc Electra, Le Sabre, Riviera, Wildcat ................. 512.95 FIESTA, FORD 77-79 for ali models. cords 7107 0105 CUTLASS 70-80 covers all modes inc 442 | $11.95 
0025 BUICK 77-79 factory shop manual. . must give year... $19.95 FIREBIRD 67-69 covers all models ОАЕ 6308 OLDSMOBILE 68.76 covers all 88 and 98 models . . $12.95 
0727 Дано ids al ligu MEE Н око en In FIREBIRD 70-80 covers all models inc Trans Am а. 0008 OLDSMOBILE 77-79 factory shop manual. must give year . $18.95 
- 8678 CAMARO 67-BO covers all G-cy! & VB models ML, FORD 71-78 inc LTD И, Ranchero, Thunderbird sss 1724 OPEL KADETT 52-73 1000, 1100, 1200 models $12.95 
9557 CAPRI 70-76 for ali 2000, 2600, 2800 тав $11.85 FORD 68-79 for Galaxie, LTD, Custom, XL & wagons SERA SEES 1752 OPEL KADETT 67-73, 1500. 1700, 1900 mds... $12.95 
6021 CAPRI 79-80 covers all models inc Ghia ...................................... $11.95 FORD COURIER 72.77 covers all models imported 00... 8273 OPEL 66-79 for all models inc 1900 Manta & Isuzu eee se 
0379 CHALLENGER 70-72 covers all 5 and V8 mdls 00 $10.95 9589 OPEL GT 68-73 covers all 1900 models sss А 
8446 CHAMP,PLYMOUTH covers all models imported. M 1.95 о НЕ uU. E AE ast баны ы ale ! 0876 PEUGEOT 504 68-74 includes diesel models... $10.95 
8331 CHARGER 67-70 for all models inc 500 & R/T . $10.95 FORD VANS 61-48 for all 1, №, &1 ton models ., 0711 PEUGEOT 504 DIESEL 74-80 covers all models... $12.95 
8212 CHARGER 71-75 covers all models .. eX ee $10.95 FORD VANS 69-79 covers all 6 & VB models 7124 PEUGEOT 504 68-79 for all gasoline engine models .........512.95 
TE 0383 CHEVELLE 64-79 inc Malibu. Monte Cane. Е Camino me GRANADA, FORD 75-80 covers all models ... 0883 PINTO 70-80 covers all models inc Mercury Bobcat ...................#10.95 
0838 CHEVETTE 76-80 covers all models 20202. со 011.95 HONDA 360, 600, 67-75 for all models inc “Z” sin 0874 PLYMOUTH 68-76 Fury, VIP, Gran, Suburban models 0.0.0.0... $10.95 
1038 CHEVROLET 23-40 covers all 6-cyl models .. $18.00 HONDA ACCORD 77-80 covers all models EAE 1660 PLYMOUTH HORIZON 78-79 covers all models ...... $11.95 
0888 CHEVROLET 49.54 repnnt of factory shap manual. lattes rice 520.00 HONDA CIVIC, 73-79 covers all models inc CNCE .... EAR 0551 PONTIAC 68-76 all full-size inc Catalina, Bonneville, СР. a 512.95 
0051 CHEVROLET 55 or 57 reprint factory manual. gwe year , been du ; INTERNATIONAL SCOUT 67-73 800. A, В, Ii тов... 0489 PONTIAC TEMPEST 68-73 all mdis inc GTO. Le Mans .......910.95 
8407 CHEVROLET 56 supplement to 55 manual one neni SELS INTERNATIONAL 62-78 tune/ maintain Scout, wagon peu p. 1650 PORSCHE 356 57-65 covers A, B А C models - $12.95 
+ 100] CHEVROLET 58-67 covers all 6cyl & VÊ models... 2: 51198 JAGUAR 55-69 sedan mdis 24, 34, 38, 240, 340 . s 1591 PORSCHE 911 64-73 covers all models .......... РЕНЕ Pe | 
0870 CHEVROLET 68-79 for Biscayne, Bel Air, Impala, Re cs P10.95 JAGUAR E-TYPE 61-72 covers all 6. ‘Cylinder models ................. 8173 PORSCHE 911 74-77 includes N, 5, Targa, Carrera. 0 $12.95 
8187 CHEVY I| 62-68 covers ай Д. Ê & V8 models a ны ain 511.95 - JAGUAR E-TYPE V12 71-74 covers all models sss 1590 PORSCHE 912 65.69 with 1582cc engine Ve eS ER Yr Ida Fic vt Rd de $12.95 
0779 CHEVY LUV 72-80 covers all pick-up models ......... oo 11.95 JAGUAR XJ6 68-78 covers all models Ae 9834 PORSCHE 914 70.76 all models inc 914/6 $11.95 
8154 CHEVY PICK-UP 67-79 all 2 & 4.whi dr тїз plus GMC... $11.95 JAGUAR X112 72-79 for all тобе inc XJS. Daimler .. 0993 PORSCHE 924 76-80 covers ай models inc Turbo -$11.95 
1662 CHEVY VANS 67-80 for all models plus СМС models ............ $11.95 JEEP 50-65 for 4 & 6 cyl station i 0372 RENAULT 5 72-79 for all models inc Le Car .. ss. 911.95 
0020 CHRYSLER 72-79 factory manual . . must give year $2395 JEEP 66-79 for all Cherokee, Commando & Wagoneer т mdis ... 1224 RENAULT 8, 10 62-72 covers all models inc 1100 511.95 
Я 9148 CITATION, CHEVY also covers Omega, Phoenix, Skylark... $10.95 JEEP WAGONEER J-senes with 230 ohc eng м 9429 RENAULT 12 69-79 covers all models inc auto trans ............ 71235 
9588 CITROEN ID, DS 67-75 covers all 0519. 20. 21 тй ..........$12.95 "p 0645 RENAULT 15, 17 71-78 all mdis inc TL. TS sss $12.95 
8264 COLT, DODGE 71-79 covers ай models. $11.95 ae талакпы 1554 RENAULT 16 65-78 covers all models 2.91295 
8211 COMET 71-79 covers all models . emnes 99.99 JEEP FC150, 170 covers all front cab models ..... 0395 ROADRUNNER & SATELLITE 68-73 all models - $10.95 
8212 CORONET, DODGE 71-75 covers all models .............. $10.95 JENSEN-HEALEY reprint of factory manual .......... ME 0750 SAAB 99 69-79 covers all models .............. $11.95 
0477 CORVAIR 60-69 covers all models manufactured . $12.95 LANDROVER 59-77 covers 2, 24. 3 gas & diesel models - Um 8440 SAAB 67-79 covers all models inc Sonnet _......... $11.95 
b 0478 CORVETTE 57.65 covers all 283 & 327 models . NEN BL 1.95 инсон 71-77 all models inc OMNI ne КОРУ 1098 SPRITE 58-71 covers all Mk 1.25 3 А 4 models .. $11.95 
1756 CRICKET, PLYMOUTH 70-73 also covers Hillman | Avenger 511.95 MAVERICK 72. 7] covers зі! medels 7 0845 SUNBEAM TIGER reprint of factory shop manual MES $24.95 
8188 DART & DEMON 68-76 covers all models . ccce 10,95 FICE B ae HIS S MN | 
1164 DATSUN 2005X 77-79 covers ali modets . $11.95 MAZDA RXZ 70-75 covers sedan & coupe mals. 0489 TEMPEST, GTO, LE MANS 68-73 al models... $10.95 
8065 DATSUN 1200 & B210 71-78 covers all models... $11.95 MAZDA RX-3, 100 70.74 covers al models iss ИЕП 7 1-77 covers all models енн. 812,98 
9507 DATSUN 2005Х : #189 TORINO 68-75 all models | inc Elite, Ranchero 195 
0783 DATSUN 210 79-80 covers all models imported . 511.95 ннн ы 
MAZDA RX7 79-80 covers all models ......... ERE E 9812 TOYOTA COROLLA 68-79 all models plus S-spd trans $11.9 
8127 DATSUN 2407, 2507, 2802 70-78 covers all models . s. $11.95 MAZDA PICK-UP 72.75 B-1600 & rotary eng. mls 7132 TOYOTA CORONA 70-80 covers all 4-cyl models $1195 
9152 DATSUN 2802 79.80 covers ай models nc 2802Х .............. $10.95 MAZDA 808, 818 72-78 covers all models uci ceci: 
1657 DATSUN 310 76-79 covers all models ing F-10 -$11.95 MAZDA 1500, 1800 67.74 covers all models a i 0754 TOYOTA CORONA Mk 2 72-76 for al 6 cylinder models ..... $11.95 
r 1551 DATSUN 510 68-73 covers all sdn & wagon тї ..................$11.95 MERCEDES-BENZ 59.70 all inc 190,200,300 & hese! тй .. $10. ЖЕЗ, TOOTE LAND PORE es uiua Mid etie EIOS 
1074 DATSUN 510 78-79 covers all models 811.95 0781 MERCEDES-BENZ 1905L reprint of owner's manual... 0901 TOYOTA TERCEL 7981 TRAP UE $10.95 
9353 DATSUN 010 68-77 covers ah 0095 есе EAS А 1746 MERCEDES-BENZ 220 59-65 covers al mats... 1200 TRIUMPH SPITFIRE 62-78 covers all models ooo 9195 
ree DATUM esol Some 917.73 WO 9483 MERCEDES-BENZ 220 68-72 miis except Diesel... 1015 TRIUMPH TRS, TR6, 67-76 all models юс TR250 . $11.95 
: GENERAL REPAIR MANUALS — TUNING GUIDES — HOME REPAIR — TECHNICAL BOOKS Т НЕ ЛТ ОТ die 
9407 CHILTON AUTO REPAIR 74-81 for all American cars ................ $17.95 9780 AUTO RESTORATION GUIDE best ever published 291 pgs 913.95 0567 VEGA 70-73 covers ай models including GT . so 810.95 
1264 CHILTON AUTO REPAIR 73-80 for all American cars... $16.95: 0995 CAR INTERIOR RESTORATION useful for all cars ........................ $5.95 0884 VEGA 74-77 all models inc Monza. except Cosworth/Vega ao 910.95 
7137 CHILTON AUTO REPAIR 64-71 for all American tars ............... $9.95 0906 OLD CAR VALUE GUIDE latest edition _.......... „ 48.95 0782 VOLARE, PLYMOUTH 76-79 covers all models . 511.595 
1763 CHILTON AUTO REPAIR 54-63 for all Amencan cars .........$19.95 0706 BYPASS EMISSION CONTROLS 71-77 all Ford-built cars. 514.95 1227 VOLKSWAGEN BEETLE 54-57 all mals inc Karmann-Ghia 511.95 
7111 CHILTON TRUCK REPAIR 73-80 American & imported mdis ....$19.95 8474 BYPASS EMISSION CONTROLS 71-77 GM cars ........... $13.95 0140 VOLKSWAGEN BEETLE 58-77 all mdls inc Karmann-Ghia .... $11.95 
B561 CHILTON TRUCK REPAIR MAN 61-71 for all ‘4-244 ton mdls $19.95 9534 BUICK POWER MANUAL performance tuning the V6 models ..... $7.95 0419 VOLKSWAGEN RABBIT,SCIROCCO 75-79 all gasoline models .. $18.50 
4 9700 CHILTON IMPORT CAR MANUAL 73-81 for ALL major makes $19.95 8685 GREAT CAMARO ultimate picture/technical book on car .......... $1895 6009 VOLKSWAGEN RABBIT 1980 gasoline mdis; also Scirocco ...... $18.50 
0492 AUTO REPAIRS & PRICES flat rate times 74-79 U S. cars . $7.95 0830 CHEVY SUPER SPORT 61-76 everything about every model ...$13.95 B166 VOLKSWAGEN RABBIT 77-80 covers diesel models only .. „518.50 
1146 PERFORMANCE WITH ECONOMY power from anne 0 & building $9.95 8421 CHEVROLET RACING ENGINE how to Бию... $3.95 1125 VOLKSWAGEN BUS 61-79 all camper, van, transporter mdis ..$11.95 
7125 AUTO AIR CONDITIONING, .. service & repair all . $7.95 1243 CHEVY, RACING THE SMALL BLOCK. . super performance - 11.97.95 9582 VOLKSWAGEN ТҮРЕ 3 62-73 for squareback, fastback .........911.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all . -~ $8.95 9795 CHEVY PERFORMANCE getting the most fram small blocks ..... $9.95 3778 VOLKSWAGEN 411, 412 68-74 covers all models... $11.98 
1067 MORE MILES PER GALLON GUIDE How to do it good еар. 9 95 8125 CHEVY SMALL BLOCK, how to rebuild . I e $7.95 8748 VOLKSWAGEN DASHER 74.79 covers all models $11.95 
Ld 1197 ALCOHOL DISTILLER'S MANUAL for gasohol & spirits . 2.95 9409 CHEVY SMALL BLOCK, How to hotrod Т 11197.95 5444 WOLVO P1B00 60-73 all models inc E & ES . mum ERE 
7110 WEEKEND MECHANIC'S HANDBOOK ideal iR for beginner $ 95 0949 CORVETTE RESTORATION SOURCE BOOK 53. 67, ће" bible: $19.95 1754 VOLVO 142. 144, 145 66-74 for all models inc © AE... $11.95 
9522 HOW TO TUNE YOUR CAR good for all cars ............ $5.95 0563 FABULOUS FIREBIRD new picture/technical history .. ... 518.95 9558 VOLVO 164 68-75 for ail models inc fuel injection $11.95 
8030 POWER TUNING your car, truck, van or RV . i 95.95 0946 FORD SMALL BLOCK, How to rebuild . 2.57.95 3729 VOLVO 242, 244, 245 74-80 for all models vice 311.95 
8859 GM DIAGNOSIS & REPAIR MANUAL 70-80 for all GM cars .....$9.95 [J 9497 FORD V-B, how to rebuild 351C.351M.400,429.460 0 engines $7.95 8311 VOLVO 264, 265 75-80 covers all models c. $11.95 
9671 BASIC CAR MAINTENANCE & REPAIR good one to start with ... $4.95 9498 PINTO, how to rebuild the 4-cyl . Jos 913.95 187 GI ew н 
1712 BASIC AUTO REPAIR MANUAL a must for апу car... $5.95 8195 FORD PERFORMANCE how to gel P dor ae or track . .$8.95 CARBOOKS IN C en Ave 
ч 1707 BASIC BODYWORK А PAINTING . .. $6.95 0590 MUSTANG: COMPLETE HISTORY finest Mustang book yet . ‚...$27.95 ' + » Sea Син NY 1 1579 
1711 BASIC CARBURETORS & FUEL SYSTEMS for ail US. makes . . $6.95 M 0892 MUSTANG, HOW TO RESTORE YOUR complete how to manual .... $14.95 = 
1706 BASIC CHASSIS, SUSPENSION, BRAKES .. tune & service... $6.95 8152 BOLT-ON PERFORMANCE what to buy & what it will dê ,............. $9.95 
0791 BASIC ENGINE HOTRODDING _....................................................... 94.95 0735 SUPERPOWER - turbo & supercharging, fuel injtn 0... $9.95 
5117 DESIGN & TUNING COMPETITION ENGINES «$14.95 ü 
v 1708 BASIC IGNITION & ELECTRICAL SYSTEMS .. E. E B422 AUTO AERODYNAMICS engineenng fundamentals. ,... $9.95 Н 
* 0680 BASIC AUTO TROUBLESHOOTING for all CAF оннан PBS R441 HOW TO MAKE YOUR CAR HANDLE street/track .............. $7.95 
8359 BRAKE SERVICE GUIDE for repairing all makes & types... $7.95 8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyl over 15 cid .......... $9.95 | 
3759 ELECTRONIC FUEL INJ MAN 70-77 for all imported cars .......... $9.95 9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid . » 95 | | 
9976 CARBURETOR пара pag all U.S. makes .... Ss 8050 LAWNMOWER service & fix all popular makes. ................ $7.95 State Zip {| 
9411 HOLLEY carbs, ali 2 & 4 bbl, tune & rebuild oe mu r5 : A t k 95 . = um 
6 ; ii 0556 SMALL TRACTOR SERVICE MANUAL cwrs 22 most рор ma es 5 fi Books ship to all parts USA/Canada (US Dollars) i 
9652 ROCHESTER carbs, all inc 4MV Quadrajet - 533. 9525 MACHINING FUNDAMENTALS to use all machine shop equip. . $17.95 E 0! ыы aimant hone orders 516-676-8043 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft models ....... $3.95 9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes... $9.95 un pay phone orders | 
- 6354 SU CARBURETORS tune & rebuild all to 1976 . ens 99.50 0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec .... ИҢЕ 95 Charge ОАтег. Express OVisa OMastercharge 
9423 STROMBERG CD CARBS tune/rebuild all to 1976 . $9.80 9807 HEAVY EQUPT REPAIR dozers, backhoes. cranes. pius. cs 319.95 | E 
1511 WEBER CARBURETORS tune & rebuild all models to 1979. ..58.50 0135 MOPED SERVICE & REPAIR all makes & madels . .. $6.95 Card 
0827 AUTOMOTIVE REFINISHING best. professional paint book... $8.95 0557 CHAIN SAW SERVICE MANUAL for top 34 makes a $8.95 i number {| 
8425 MINOR AUTO BODY REPAIR step by step how to .. 37.95 1004 SMALL AC GENERATOR MANUAL all popular makes 71-81 .... $8.95 
5104 AUTOBODY REPAIRING & REPAINTING ... the best $12.95 9499 POWER TOOL HANDBOOK how to use. maintain, repair them .... $7.95 F L 
1 5106 GLASS FIBER AUTO BODY construction & repair ...... ^. 96.00 8002 OIL BURNERS How to install and service _ . $9.95 B 
9638 DESIGNING TOMORROW'S CARS from idea to finished car .. ier BOOS WASHING MACHINES lix all makes & models $5.95 А 
1071 CREATIVE CUSTOMIZING how to do-it like a рео... 96.9 7109 CLOTHES DRYERS fix all makes and models $5.95 @ g 
8491 PRACTICAL ENGINE SWAPPING how to do it right .. 87.95 1268 SEWING MACHINE REPAIR service, adjust. repair all makes .... $8.95 p g 
6029 DIESEL GUIDE covers everything owner/buyer should know ........ $8.95 8727 KITCHEN APPLIANCES fix refrgrtrs, ranges, frars. much more $6.95 Mg 
eat DERE RI ped describes all jen oo sold . =- En 9413 SMALL APPLIANCES how to fix the 10 most common ........... $4.95 _ D 
convert your car, van, pickup to 9447 ELECTRICITY FROM WIND, WATER & SUN how to get ıl ........ $6.95 8 
8432 DIESEL ENGINES, HOW TO REPAIR..complete training course . $9.95 8728 SOLAR HEATING & COOLING how to get it free . сов Ш PLEASE PRINT postage/ handling $3 | 00 ii 
e an OMOBILE ENGINE REBUILDING -. i Ford & GM ae ua J 9959 TV REPAIR . hegnner's guide.. step-by-step. bw & color . 96.95 Ш NAME AND ADDRESS TOTAL |$ i 
a or m | ' | 
8724 LOCKS & LOCKSMITHING complete, Step-by-step course , $8.95 Ww Шиш кш ee = eNOCODemum ms WE mm 
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By JIM DUNNE and ED JACOBS 


The body is made in America; the 
engine and transmission, in Japan. It 
may not be a marriage made in heav- 
en, but the combination works so well 
that the Chevette actually seems 
improved by the addition of the Isuzu 
four-cylinder diesel engine and drive 
train. Its fuel economy rivals the best 
in the world, and, best of all, some typ- 
ical diesel problems seem to have been 
eliminated. 

Chevrolet introduced the diesel 
Chevette earlier this year as General 
Motors’ fuel-economy champ. Our own 
steady-state tests confirm this, pro- 
ducing the kind of mileage that makes 
oil executives worry about profits. 

The Chevette’s major drawback is 
its high-speed performance, which can 
best be described as leisurely. Like the 
Rabbit Diesel, however, acceleration 
is fine for most normal driving 
conditions. With five forward gears, 
you just pick a perky ratio; low-speed 
performance is surprising. Only in 
fourth and fifth does pickup lag, but 
by then you're at highway, speed. 

Engine noise and shake, two com- 
mon diesel drawbacks, aren’t prob- 
lems with the Chevette. At most driv- 
ing speeds they are barely noticeable; 
and even at idle, the small four ticks 
along smoothly. However, as in the 
gasoline Chevette, there is a lot of 
road and wind noise. 

Diesels are typically slow-starting 
in cold weather, and we experienced 
a 14-second delay on a 50-degree-F 
morning. That suggests long delays 
in freezing weather with a cold engine. 

Inside the car, the Isuzu-built trans- 
mission's shifter is handy and easier 
to operate than those of many other 
manuals. Shift throws are short and 
gear engagement is positive. 

Finally, the bucket seats in our car 
(a $249 option) were surprisingly com- 
fortable and plush. They seemed an 
improvement over those we've had in 
previous Chevettes. Gs) 
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Chevrolet Chevette diesel 
—dimensions, specs, 


and test results 


DIMENSIONS чей) 
Wheelbase ... 
Overall length 


Quen RAEN калон 
Overall мїйїһ............... 


Track, F/R . 


Ground cleara nce. Sack eres 


Front head room ........ 


Front hip room. ............. 


Front leg room. . . 


Rear head гоот . ....;....... 
Rear hip тот.............. 
Rear leg room (тїп.).......... 
Rear knee room (min.) ........ 
Couple distance. .........46.. 


SPECIFICATIONS 
Engine type 


Displacement (cu. in./L) ....... 
Compression гайю............ 
Сайше!оп................ 
Net hp @грт.............. 
Net torque @rpm........... 
Ттапыпї5580П............... 
ДЕЕ TAG ocean 
Tire таке................. 


Tire {үре........ 


Tire size. 
Steering . . 
Overall steering ratio. 


Turns, Steering ratio. ........ 
Turn diameter lie, ена аслы 


Front suspension ........, 


Rear suspension. . . . . 


Front stabilizer-bar 
diameter (in.)...... 

Rear stabilizer-bar 
diameter (in.) . 


Trailer towing (max. Ibs. a ipm 
Trailer tongue weight We 03, ! б 


Brakes. 


Brake swept area (sq. UR oneness 
Fuel tank (да|)............. 


Trunk space (cu. ft.)....... 


Liftover height (п.).......... : 
Curb weight (һз.)............ 
F/R weight distribution (%) ..... 
Basic price. аага 
Price as tested. 2............ 


TEST RESULTS 

Acceleration SREE 
0-60 mph. 
25-70 m 


mph. . a 

Brake test (cool) 60—0 mph 
Stopping distance (ft.)....... 
Pedal pressure (Ibs.) ........ 


Brake test (hot) 60—0 mph 


Stopping distance (ft.)....... 
Pedal pressure (165.] ........ 
Interior noise @ 60 mph (96А); As 
Handling test (mph).......... 
Maneuverability test (mph). -<> 


TEST CONDITIONS: Ambient temperature, 60°F; 
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75. m belted 
BT TE/70R13 


Rack-and-pinion, тап. 
18.4:1 


3.6 
30.8 
Independent, single 
lower control arms, 
coil springs 
Solid axle, coil 
springs 


0.87 


0.63 

Not recommended 
Not recommended 
wa manual 


Deluxe exterior 
$125, rear defrost- 
er $102, power 
steering $164, 
Firestone 721 tires 
$108, AM/FM ste- 
reo $100, custom 
seats $249 


28.5 


humidity, 80 percent; barometric pressure, 29.7 in. Hg 


*With rear seat folded 


**Unable to reach 70 mph in specified distance 


| Coolant 


relative 


PS test report in a nutshell 


The ratings are based on test results on 
our sample cars. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2; poor, 
1; very poor, 0. 


Acceleration 

Braking 

Handling 

Maneuverability 

Quietness 

Roominess 

Vision 

Entry/exit ease 

EPA economy 

Ride comfort (authors' opinion) 
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PS serviceability ratings 
To give you an approximation of how 
difficult it is for a typical person to per- 
form various service operations, we 
examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, difficult; 
3, average degree of difficulty; 4, easy; 
5, very easy. 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 


cn o cm b cn 


Checking the engine 
Spark plugs 
Distributor 

Carb adjustment 

Oil filter 

Oil fill 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Spare-tire accessibility 
Changing belts 
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EPA fuel mileage (mpg) 


Highway = | | 55 
City 40 
Calif. city . 


*Not available in Calif. 


PS fuel-mileage tests 
(steady-state mpg) 


35 mph | 69.5 
55 mph 42.8 
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| Handling takes on more importance 
| at Dearborn; the results can be seen in 
the new Lincoln and the Escort family 


By ED JACOBS 
PHOTOGRAPHS BY JOHN KEATING 


Ordinarily, you'd expect this to be a quiet year for Ford. 
With the all-new front-drive subcompact Escort/Lynx 
EXP/LNT7 series of the past year and the still-secret front- 
drive "Topaz" compact series due next year, you'd normally 
anticipate cosmetic changes and little else. 

That's not the case, however. Besides styling refine- 
ments, there are also some new faces and a couple of inter- 
esting surprises: 

€ A new "baby" Lincoln Continental; 

€ Five-door versions of Escort/Lynx: 

e Station wagons for Granada/Cougar: 

€ A five-liter “muscle” engine for Mustang/Capri that 
also promises surprising economy; 

e A lightweight 3.8-liter V6 engine. 

The one really new face this year is a small Lincoln Con- 
tinental. It's a four-door, and is about 15—18 inches shorter 
and 500 pounds lighter than either of the other Lincolns— 
Continental Mark VI and Lincoln Town Car. While it 
shares the "Fox" (Fairmont/Zephyr) chassis with many 

Continued 


Cutaway of Ford's new 3.8-liter V6 engine doesn't really suggest 
that it weighs just four Ibs. more than Ford's 2.3-liter four. 


Gas struts help open the flip-up rear-window glass on the new 
wagons. Note the separate locks for window and tailgate. 
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Five-door versions of Escort and Lynx (left) will answer those 
who wanted easier access to the rear seats of the front-wheel- 
drive subcompacts. A five-liter high-performance engine for the 
Mustang (below) and Capri uses a marine camshaft for added 
power, along with a low-restriction exhaust. The car's overdrive 
four-speed promises surprising highway economy. 
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Four decades later: The new-for-1982 Lincoln Continental contrasts with the first of the fine-line Continentals, a 1941 Mark І. 
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INSTRUMENTATION 
BREAKTHROUGH! 


Stewart-Warner packs more 
technology into less space. 

Stewart-Warner's Mini-Panel 
makes no concession to old precepts. 
It was engineered from ground zero to 
serve as the early warning system for 
cars of the 805. 

Miniaturized modular construc- 
tion enabled us to build Mini-Panel 
small enough to mount on top of your 
dash for fast readout. 

Unitized Bi-Torque* electric 
mechanisms for performance and 
dependability 

Transoptic® lighting system pro- 
vides glare-free illumination under all 
ambient light conditions. 

Voltmeter rather than ammeter to 
provide more meaningful information 
about your electrical system. (Mini-Pane! 
also monitors cooling and oil pressure 
systems.) 

Analog display was chosen over 
digital because it provides better com 
prehension of critical information. 

Prewired for do-it-yourself installa- 
tion. Fits all vehicles. 

As for performance, consider this 
Stewart-Warner instrumentation was 
chosen for 50 of 55 cars in last year's 
Indy 500 

For the name and address of 
vour nearest dealer, call toll free 
800/621-5199. In Illinois 800/972-5855 
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other Ford products, its suspension is so highly refined that 
chief vehicle development engineer Dan Rivard says that 
it’s “about as closely related to other Fox suspensions as 
vector calculus is to arithmetic.” 

To prove the point, Ford set up a test drive with two of the 
new Lincoln Continentals, an '81 Lincoln Town Car, an '81 
Cadillac Seville, and an '81 Mercedes-Benz 300SD turbo- 
diesel. I drove them back-to-back over the same streets and 
expressways, and came away pleasantly surprised. The 
two baby Continentals were noticeably quieter and more 
comfortable, with far less body shake, and had steering 
that seemed more precise than the other domestics. On the 
handling course at Ford's Dearborn, Mich., proving 
grounds, they performed well for domestic luxury cars, 
although they weren't nearly as quick as the Mercedes. 
However, just before the end of the day Rivard appeared 
with a mysterious, gray baby Continental and lopped four 
seconds off of the Mercedes' best lap time. Right now the 
"Gray Ghost's" enthusiast-oriented suspension is experi- 
mental, but don't be too surprised if it becomes available. 

Part of the production cars' pleasant ride quality and 
above-average handling can be traced to the gas-pressure 
shock absorbers that are standard for the first time on a 
domestic car. These are low-pressure units. Rivard says 
that they give a less harsh ride at low speed than conven- 
tional shocks, and feels they may last the car's lifetime. 

Also standard are self-sealing radial tires, forged alumi- 
num wheels, and four-wheel disc brakes. Those brakes are 
hydraulically assisted (rather than vacuum assisted) for 
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reduced pedal effort, but are a little too touchy for me. 

Last year, some people were disappointed when the 
Escort/Lynx twins were released only as two-doors and 
four-door wagons. This year Ford has added five-door 
hatchbacks. But that’s not all. The front suspensions have 
been stiffened appreciably to improve handling, and the 
changes seem to work. Most of the handling problems we 
pointed out in the January issue seem to have been elim- 
inated, although there is still a tendency for the tail to 
come out while braking in a turn. 

We have also objected to the anemic engine and overly 
wide-ratio four-speed manual transmission that have hob- 
bled the Escort and all its derivatives. Both problems have 
been given some attention. First, the engine will be more 
powerful. According to Bob Widmer, Ford’s executive engi- 
neer for power-train and chassis systems, this comes from a 
less restrictive exhaust system and smaller improvements 
like an air-conditioner cutout for full-throttle operation. 
All Escort siblings will get the added power, starting with 
automatic-transmission models. And to compensate for the 
wide-ratio four-speed, first there will be an optional 4.05:1 
higher-performance axle ratio, soon to be superseded by an 
optional close-ratio four-speed with only the economy axle 
ratio. How about a close-ratio five-speed? We'll have to 
wait until next year for that. 

In the mid-size class, Fairmonts are now called Futuras, 
and the Fairmont/Zephyr station wagons have been 
replaced by new Granada/Cougar wagons. Since they 
share a common chassis, the new cars are about the same 
size as the old ones. Perhaps their most notable feature is 


an optional two-way tailgate that allows you to open either 
the whole rear door or just the rear-window glass. 

The biggest surprise from Detroit this year isn't limited 
to Ford: High-performance is back. Actually, it was never 
forgotten; it just had to be set aside because the crushing 
need for improved fleet fuel economy demanded all avail- 
able resources. But now that the fuel-economy programs 
are well under way, engineers can again turn to making 
cars fun to drive—while at the same time making them 
more economical than their predecessors. 

As the first step in its high-performance resurrection, 
Ford has returned to racing on several fronts, with more to 
come. The second step wil! be brawny Mustangs and Capris 
with five-liter engines, four-speed transmissions, and han- 
dling-oriented suspensions. The prototype I drove had the 
proper power train, but its suspension was only about 85 
percent developed, according to Dan Rivard. Even so, it 
was impressive, and so is the projected highway fuel econ- 
omy. The official EPA ratings hadn't been determined, but 
Bob Widmer was expecting 26 or 27 mpg-— not bad for a car 
Ford claims is capable of accelerating from zero to 60 mph 
in eight seconds! 

Late next year (perhaps as 1983 models), Ford will 
produce a run of 12,000—15,000 heavily modified Mus- 
tangs and Capris for its Special Vehicle Operations unit. 
They'll have special suspensions, five-speed transmissions, 
and 2.3-liter turbocharged engines with electronic fuel 
injection. If the development "mule" I drove (equipped only 
with the experimental engine) is any indication, it will be 
even quicker than the five-liter V8's—with fuel economy 
predicted to be radically higher. Now, if the handling 
matches the smooth power... 

Coming back to the present, Ford has a new lightweight 
3.8-liter V6 engine that will be available in all but its big- 
gest and smallest cars. It's 64 pounds lighter than the GM 
3.8-liter V6; much of the weight saving comes from the 
aluminum cylinder heads, front housing, water pump, oil 
pump, pistons, and intake manifold. Each engine is 
tracked through assembly and testing by computer, and a 
laser-etched code on the cylinder block identifies the 
engine to the computer if problems in the field require the 
engine's history and specific component makeup. 

There's also a new C5 automatic transmission with lock- 
up torque converter. What's special about this converter is 
that it can lock in any ofthe three forward gears, unlike the 
GM and Chrysler units, which lock only in third gear. That 
should mean better real-life fuel economy. And the con- 
verter can also partially unlock to allow the engine to speed 
up when you need more power without downshifting. 

As Jim Dunne has reported in “Detroit Report," Ford 
will offer a limited-production propane-fuel option, but 
right now it's intended solely for fleet use in Canada. U.S. 
fleets will get it in six months, but we'll have to wait for the 
'83's. Other improvements for the year include increased 
fuel capacities for many models throughout the lineup, as 
well as the availability of limited-slip differentials in all 
models but the Escort family. 

Looking ahead a few months, Ford will have a new small 
pickup for 19821! (but it will be considered an '83). Called 
the Ranger, it will be bigger than the present Mazda-built 
Courier and smaller than the regular Ford pickups, which 
were resized last year. And, about this time next year, Ford 
will introduce its new front-wheel-drive replacements for 
Futura/Zephyr, code-named "Topaz." They'll be 1983's, but 
they may be Ford's biggest shocker for the calendar year 
1982. Accurate photos that I've seen reveal slinky styling 
so radically different from the company's current trends 
that no one will believe they're Ford products until they 
look at the emblems on the cars. For financially troubled 
Ford, that could be the best news of all. 
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WARNING: THE USE OF THIS PRODUCT 


There’s nothing funny about the 
way Soloflex can develop your body. 
In your own home or apartment. 

Soloflex is the body building 
machine that’s so ingenious it’s 
patented. Anything you can do 
on health club equipment you can 
do on Soloflex. 

You decide how far you want to 
go. Soloflex will pump up your 
muscles as big as you want them, 
where you want them. 

You can outmuscle your old 


shirts, or look sensational in your 
new shirts. 
And Soloflex won't cost 
you the shirt off your back. 
It’s only $495. To find out how much 
it can do for you, call us today and 
ask for Lisa. 


FOR A FREE BROCHURE, 
CALL OUR 24 HR. TOLL-FREE NUMBER 
800-547-8802. IN OREGON, 640-8891 


Soloflex, Dept. 17, Hawthorn Farms Industrial Park, Hillsboro, Oregon 97123. All major credit cards accepted. 


CHRYSLER 


— tne comeback continues 
with more front-wheel drives 


Gone are Chrysler's luxury 
rear-drive behemoths. 
Enter the elegant super-K's 


By JIM DUNNE 


A year ago experts held scant hope for 
the survival of Chrysler Corporation. 
But while other domestic—and some 
foreign—car makers experienced sales 
decreases in the 1981 model year, 
Chrysler ran up an impressive string 
of increases. Recently, the financially 
troubled auto maker even posted 
quarterly profits. 

Chrysler still faces significant chal- 
lenges, but the streamlined company 
is now moving ahead aggressively, 
and its massive changeover to front- 
е wheel drive shows no letup for 1982. I 

saw this trend at a recent press pre- 

view where I drove and evaluated the 

new cars. 
à One thing is dead at Chrysler: rear- 
drive. Chrysler chairman Lee lacocca 
predicts that 87 percent of the compa- 
nys production will be front-wheel 
drive this year. Also gone: virtually 
all big cars, plus many of the mid-size 
models. 

The newest front-drives are Chrys- 

Continued 
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Luxurious LeBaron (top) is set off up 
front by a distinctive “waterfall” grille 
that emphasizes the overall wedge 
shape of the car. Like all the biggest 
Chrysler products, it has quad head- 
lights. Plymouth Gran Fury (center) and 
Chrysler New Yorker (bottom) are famil- 
iar names, but appear on a smaller 
chassis this year. The 118.5-inch-wheel- 
base full-size chassis they shared last 
year has been eliminated. They're now 
based on the mid-size, rear-drive chassis 
still used by Dodge Diplomat. 
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ler LeBaron and Dodge 400. Initially, 
LeBaron will be offered as both two- 
and four-door sedans, while the 400 
will be available only as a two-door 
coupe. They'll give Chrysler a line of 
luxury front-drive cars well ahead of 
the competition. 


Opulent derivatives 


As their "super-K" code name sug- 
gests, the new cars are derived from 
the K-car series, Dodge Aries/Plym- 
outh Reliant. They're fractionally big- 
ger, with more-luxurious interiors, 
and are visually set apart from Aries 
and Reliant by quad headlights and 
distinctive front-end styling. 

Chrysler is determined to make the 
new front-drives as comfortable and 
pleasant as any oftheir bigger, heavi- 
er predecessors. And even though the 
mechanical changes in the new luxury 
cars are comparatively minor, some 
are still noteworthy. 

Both LeBaron and the 400 will use 
the same power trains as the K-cars: 
The Chrysler-built 2.2-liter four is 
standard, and the Mitsubishi-built 
2.6-liter four is optional. Three-speed 
automatic and four-speed-overdrive 
manual transmissions are both of- 
fered. One change I endorse is a new 
shift lever for the manual: a shorter 
stick with shorter shift throws and 
easier action. The four-speed helps the 
400 and LeBaron net an EPA highway 
rating of 40-plus mpg. 

Inside, handsome new door handles 
are easier to operate than those in last 
year's K-cars. Their edges are smooth 
and rounded. Last year's handles were 
sharply formed and uncomfortable. 
It's a small point, but it's one that 
you'll notice every time you get out of 
the car. 

Ride changes are subtle but effec- 
tive. Tires are special steel-belted 
radials that require softer pressures 
than the harder-riding tires common- 
ly used to improve fuel economy (26 
versus 32—36 psi). What that means is 
a big improvement in front-end cush- 
ioning. On the K-cars, as on other 
front-drive cars, relatively small 
bumps would send harsh thumps 
through the suspension to the passen- 
ger compartment. The softer tires 
soak up much of that shock. 


Dodge 400 (both photos) has an 
aerodynamic, slatted grille that bears a 
strong family resemblance to the 
slightly smaller Aries and the mid-size, 
rear-drive Mirada personal-luxury 
coupes. Unlike its nearly identical twin, 
Chrysler LeBaron, no four-door, station- 
wagon, or convertible versions of the 
400 will be available. Note the integral 
air-managing spoiler molded into the 
lower portion of the front bumper. 


Bumps are further softened by 
changes in the front suspension itself. 
The isolators (large rubber washer- 
like devices) on the front struts are 
made from softer material, as are the 
bushings on the lower control arms to 
which the struts and their coil springs 
are mounted. These new isolators 
allow more fore-and-aft compliance in 
the suspension, which lessens jolts— 
much the same way a boxer lessens a 
blow's impact by moving with it. 

Usually, changes to soften isolators 
create a mushy feel in the steering. 
But the carefully designed isolators on 
LeBaron and the 400 give crisp steer- 
ing response and handling. The key is 
designing voids within the rubber to 
allow movement in one horizontal 
plane while building up strength in 
the other, and using materials that 
have a greater capability for soaking 
up shock. 

My driving experience with the new 
front-drives on the varied roads of 
Chryslers Chelsea, Mich., proving 
grounds confirms the improved soft- 
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ness, while steering control feels as 
good as ever. This reduced harshness 
also means less interior noise; the new 
cars seem decidedly quieter than last 
years K-cars. 

Another improvement in the front 
suspension is the use of a linkless sta- 
bilizer bar, which lessens body lean in 
cornering. Rounding out the suspen- 
sion improvements, premium-quality 
shock absorbers tuned specifically to 
the cars are used in front and rear, 
and softer bushings and new track- 
bar isolators have been added to the 
rear. 

The net effect of these changes is 
that the cars are quieter, ride smooth- 
er, and still have excellent handling. 
This is just another step toward 
Chrysler's goal of making you forget 
all about those big, overweight, but 
pleasantly quiet and smooth-riding 
sedans of the past. 

Even if you didn't know that the 
LeBaron and Dodge 400 were intend- 
ed for high status in the Chrysler line- 
up, you could tell it from the list of 
standard equipment: power brakes, 
AM radio, plush carpeting for the 
floors and trunk, cloth ceiling liner, 


dual horns, padded vinyl roof, and lux- 
ury wheel covers. 

The slightly smaller Dodge Aries 
and Plymouth Reliant from which the 
LeBaron and Dodge 400 were derived 
remain pretty much as they were last 
year, but they do benefit from many of 
the engineering improvements made 
for the super-K's. A counterbalanced 
hood is one of them: It cures what was 
a major annoyance for some people. 
Another change, though superficial, 
will still impress anyone who looks 
under the hood: Almost everything in 
the engine compartment is either 
black or silver, giving a much neater, 
professional appearance. | 

In what may sound like a step back- 
ward in weight saving, Chrysler has 
put a three-pound damper weight 
under the horn cover of the steering 
wheel. This was done in order to 
counter vibrations from the engine 
and suspension. 


Revisions and additions 


The big cars are gone in Chrysler’s 
other car families. Newport, New 
Yorker, Gran Fury, and St. Regis have 
all been scrapped. But the New York- 
er and Gran Fury names live on in the 
112.5-inch-wheelbase chassis now 
shared with the carry-over Dodge Dip- 
lomat. (The old LeBaron name has 
been reincarnated in the new front- 
drive version discussed earlier.) In the 
personal-luxury group, Imperial, Cor- 
doba, and Mirada are unchanged from 
last year. 

The popular Omni and Horizon sub- 
compacts also remain virtually un- 
changed. But in a few months there 
will be lively new .import-fighting 
mini-pickups based on their chassis. 
They'll use the well-proved front- 
drive and much of the forward struc- 
ture of the Omni/Horizon, with an 
integral double-wall cargo box that's 
similar to Volkswagen's Rabbit-based 
pickup. 

Also on its way is a front-drive 
Chrysler Town & Country station 
wagon, which will join the two- and 
four-door LeBarons, Then, a few 
months later, there will be a LeBaron 
convertible, which will be the first 
American convertible to be available 
since Cadillac's went out of production 
in 1977. 

This will be the first year that an 
American manufacturer has ever of- 
fered more front-wheel-drive cars 
than rear-drives, but it isn't the stop- 
ping point. The number-three auto 
maker plans still more front-drives in 
the near future, including sporty cars 
and larger sedans. Chrysler is com- 
mitted to a completely front-wheel- 
drive lineup, and is in a hurry to make 
it happen. а 
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With these helpful math tables you 
can build the supports in advance 
—and avoid frustration up on the roof 


By LEONARD GILLMAN 


Dr. Gillman is Professor of Mathematics at the University of 
Texas in Austin. 


“I've got a math problem for you,” said my friend Warren 
Cole. He’s a solar engineer who takes problem-solving in 
stride, so I knew it would be something substantial. 

"I want to position a solar panel to face south and tilt up 
at 30 degrees—the latitude here in Austin. But the roof 
heads 40 degrees west of south, and it has a slope of 4 in 12." 
I could see what was coming. "Say I start with the panel 
parallel to the roof," Warren went on. "How far should I 
first rotate it within the plane ofthe roof, and then lift it, so 
it will end up the way I want it? If I knew the formulas, I 
could prepare the mounting hardware in advance, back in 
the shop, instead of having to improvise while up on the 
roof. That would save time, materials, and frustration." 

I knew I could work out the formulas, and I was pretty 
sure they would be complicated. So I also decided to write a 
computer program that would prepare tables showing typ- 
ical values. For use іп the. 48 contiguous states, Warren 
recommended tabulating for tilt angles of 25°, 30°, 35°, 40°, 
50°, 55°, and 60°. 

I had some questions for him: "First, do you always want 
the panel to face due south?" "Usually but not invariably," 
he answered. Local details such as trees or mountains or 
atmospheric peculiarities might indicate a modified head- 
ing. But we soon realized that would not complicate the 
tables, because what matters is not the actual headings of 
the roof and panel but only their difference—the angle 
between them. The recommendations when the roof heads 
S 35° W (35° west of south) and the panel is to head 5 5° E 
will be the same as when the roof heads S 40° W and the 
panel is to head due south. The angle between the headings 
is the same (40°) in both cases. Warren advised tabulating 
the results for difference angles of 0°, 30°, 45°, 60°, 90°, and 
120°. 

“Next, how do you ascertain the slope of the roof?” I 
wanted to know. 

“We take a level and tape and measure the rise of the roof 
in a given run [diagram 1, facing page]. Most levels are 
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two feet long. Say in these two feet, the roof rises eight 
inches. That’s eight inches in 24. That’s called a 4-in-12 
pitch.” Warren suggested tabulating slopes of 3 in 12, 4 in 
12, 5 in 12, 6 in 12, and 8 in 12. 

I had another question. In some situations, the formulas 
might tell us to first rotate the panel 60^, for example, and 
then lift the rear edge a certain amount. But we could 
achieve the same aspect by first rotating the panel 30? in 
the other direction, and then lifting one of the sides (see 
diagram 2). Wouldn't this second way look more pleasing, 
since the panel would more closely follow the lines of the 
roof? Yes, Warren said, that's the way they would do it. Sol 
planned to take that into account. 

I had one last question: "How do you proceed when you 
are told to lift the panel so many degrees? Isn't it much 
easier to be told to use a strut of so many feet to support a 
particular edge?" Warren agreed. 

"And you put the struts at right angles to the roof ?" 

"No," Warren replied, "the panel receives stronger sup- 
port when the strut cuts off equal distances along the roof 
and the panel" (see diagram 3). 

With the panel anchored at point A, fasten the strut at 
point B, chosen so that the distance AB along the roof is 
equal to the length of the panel edge, AQ. (In the diagram, 
both these distances are marked /.) What I decided to do, 
then, was to state the length of the strut in feet-per-foot— 
that is, the number of feet of strut for each foot of panel 
(diagram 4). 

Warren had a final comment. "We want to fasten the 
strut to a rafter in the roof. But the rafter may be located 
not at B but at some other point, say C [diagram 5]." To find 
the required strut length, QC, just measure it on a scale 
diagram prepared from the information already available. 
Asa check, I decided to supply the number of degrees in the 
lift angle, in addition to stating the length of the strut. (In 
diagram 5, the lift angle is 35°.) 


The results 


I prepared eight pages of tables, one for each of the panel 
tilt angles: 25°, 30°, 35°, 40°, 45°, 50°, 55°, and 60°. The box 
(opening page) shows the beginning of the page for a 30° 
tilt. Remember: 1) Tilt refers to the desired position of the 
panel relative to the Earth. 2) Turn and Lift are relative to 
the roof. 3) The information about the strut is a decimal: 
0.60 ft/ft is equal to 7.2 inches per foot. 

This is the table I used to answer Warren Cole’s original 
question. The relevant entries are shaded: panel tilt angle, 
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30°; slope of roof, 4 in 12; and angle between headings, 45° 
(the table does not list 40°, which was the actual angle, so 
we used the closest one to it). The table then advises: Turn 
the panel 10° more, then lift the far side 21° by means of a 
strut measuring 0.37 feet for each foot along the adjacent 
panel edge. 

The tables are too voluminous to print here, but I will 
supply them to PS readers on request. Tell me the tilt angle 
you want (it should be equal to your latitude for solar water 
heating and 15 degrees greater for space heating—see “А]- 
ternate-Energy Answers," PS, Jan., for details). Also tell 
me any special needs; for example, if your latitude isn't 
covered in the tables, I will send what you need. Write to 
me at Box 5902, Austin, Tex. 78763, and enclose a dollar to 
help me cover expenses. 

Finally, here are the formulas. If you have a scientific 
calculator or a computer, you can use them to find the 
answers yourself. They apply throughout the world. 

To start, you need to know the pitch of the roof (R). This 
is just the arc tangent of the slope—i.e., of the fraction rise/ 
run. For example, if the slope is 4 in 12, then E = arctan *42 
= 18.4*. 

Key ingredients are the three angles: 

P, the desired tilt of the Panel, 

R, the pitch of the Roof, and 

H, the angle between the measured Heading of the roof 
and the desired Heading of the panel. 

You must find: 

T, the angle to Turn the panel, 

L, the angle to Lift the panel, and 

S, the length of the Strut (per foot of panel edge). 

First compute the auxiliary quantities A, B, and C, given 
by the equations: 

А = віп P sin Н, 

В = cos Р sin А — sin P cos R cos Н, 

C = cos P cos R + sin P sin R cos Н. 

Before going further, do this check: A? + В? + С? = 1. 

The desired quantities, T, L, and S, are now given by the 
equations: 

T = arctan A/B, 

L = arccos C 

S = V2 - C). 

T negative means turn back. If T is greater than 45°, you 
may modify the turn as explained in diagram 2. Also, the 
formula for T' loses its meaning when B - 0; in that case 
take T — 0*. Finally, the formula for L does not tell you 
which panel edge to lift; decide that by inspection. U5 
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— open-fire charm, 
wooa-stove efficiency 


Why brick up your 
energy-gobbling fireplace? 
Upgrade it instead, 

and save the flames 


By SUSAN RENNER-SMITH 


“An awful lot of people who won't stick 
a wood-burning stove in their living 
room will use a fireplace insert," says 
J. Grimes, president of the Phoenix 
Corp. (Asheville, N.C.). "And as these 
inserts become more efficient, they 
become a viable alternative to run- 
ning a stovepipe through a sealed-up 
fireplace," he adds. 

Why install an insert in your fire- 
place? Though comforting, an open 
fire is notoriously inefficient. Not only 
does most of the heat fly up the chim- 
ney, but the fire also gulps room air— 
air you've already paid to heat. 

Faced with a choice between the 
romantic wastefulness of an open fire 
(at best, 15 percent efficient) and the 
high efficiency (80 percent) of a solid- 
fuel stove, many choose the stove. But 
more and more are choosing to com- 
promise with an insert. Basically a 
double-walled stove shoved into your 
masonry fireplace, the insert is about 
50 percent efficient. You get reason- 
able efficiency, a neat-looking instal- 
lation that takes up no floor space, 
and, with many inserts, the ability to 
see the flames through airtight glass 
doors. 


Boosting combustion efficiency 


Like good wood and coal stoves, 
inserts control combustion by feeding 
the fire the minimum amount of air 
needed to keep it burning efficiently. 
Most units have both adjustable com- 
bustion-air inlets and front-controlled 
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dampers (you wire open the existing 
chimney damper). All have tight-fit- 
ting doors to keep room air from being 
sucked up the chimney. Unlike a fire- 
place, the inserts return heat to the 
room by both radiation and convec- 
tion. The space between the insert's 
firebox and outer wall serves as a con- 
vection chamber that warms circulat- 
ing room air (see diagram). Many 
inserts have optional blowers to keep 
air circulating. Some inserts, such as 
the Phoenix, also have baffles or fins 
inside the convection chamber to slow 
down the flowing air so it absorbs even 
more heat. 

But how much heat do the inserts 
produce? "A well-run insert will 
produce 40,000 to 50,000 Btu an 
hour," says Dr. David Dyer of Ala- 
bama's Auburn University. Dyer has 
studied inserts and has used one in his 
home for three years. "It heats my 
3,000-square-foot house," he reports, 
“if I feed it every two or three 
hours." 

Dyer's point? Despite most manu- 
facturers' claims, the inserts are not 
as effective for nighttime heating as a 
free-standing stove. "It gives off 
enough heat for this climate [Ala- 
bama], where winter night tempera- 
tures don't fall below 20 degrees," he 
reports, "but not enough for really cold 
climates." 

Still, consumers battered by rising 
oil prices may welcome the chance to 
shut down the furnace during the 
day. 

An insert costs no less than a 
good-quality airtight wood stove— 
prices start at about $500 and go to 
$1,000 for units that can burn either 
wood or coal. Choosing one isn't easy, 
though. One sourcebook alone (Wood - 
stove Directory, $3.50 from Energy 
Communications Press, Box 4474, 


Manchester, N.H. 03108) lists 35 dif- 
ferent units from as many makers. 
Dyer says a good insert meets the fol- 
lowing basic criteria: 

€ It’s been tested by a recognized 
lab using UL standards. 

ө The firebox wall is '2-inch-thick 
steel or cast iron. Firebricks aren't 
essential, but they will protect the 
firebox from eventual corrosion. 

€ The doors and the insert itself are 
tightly sealed to keep out room air. 
Some manufacturers factory-insulate, 
others recommend jacketing the in- 
sert with fiberglass batts. 

€ The glass is a high-quality, heat- 
resistant glass. 

Instead of glass, some inserts have 
heavy metal doors. You open the doors 
and snap on a fire screen when you 
want to gaze into the flames. "Solid 
metal is more efficient," says Dyer. 
"But I have glass. I like to see the fire 
all the time." 

Many units come with tempered 
glass to resist breakage. Unfortunate- 
ly, tempered glass shatters if it gets 
hotter than about 700 degrees Е, and a 
really hot fire can heat the doors 
above that. "It's better to get a heat- 
resistant glass like Corning's Pyroce- 
ram, or at least an intermediate type 
like tempered Pyrex," says Dyer. One 
maker, Thor Metal Works (Syracuse, 
N.Y.), offers an insert with double- 
pane glass doors—heat resistant on 
the inside, impact resistant on the out- 
side. 

A final caution: Like any airtight 
stove, a fireplace insert should be used 
only with a fireclay-lined chimney, 
which should be cleaned regularly to 
prevent creosote buildup. But, advises 
Dyer, “if you run a wide-open, blazing 
fire for 30 minutes each time you start 
up, you'll vaporize all that creosote 
before it builds up.” 


™ 


Heat from this roaring fire warms more 
than the hearth. The Phoenix House Col- 
lier (above) can heat 2,000 square feet 
for eight to 12 hours on a single load of 
coal, says maker. (Like some other man- 
ufacturers, Phoenix also offers a wood 
burner with an optional shaker grate for 
conversion to coal.) The insert, with the 
addition of bolt-on side and top panels, 
converts almost any size fireplace to a 
forced-air heater. It works on the same 
basic principle as the Monarch Convert- 
a-Fireplace illustrated at left. Combus- 
tion air enters the center bottom vent. 
The firebox also has floor vents to admit 
outside combustion air. Meanwhile, cool 
room air flows into the convection 
chamber via side front vents. Side- 
mounted blowers speed the air's pas- 
sage up and around the firebox; 
warmed air returns to the room via top 
vents. Factory insulation surrounds the 
insert, sealing it. Unlike many makers, 
Monarch (Beaver Dam, Wis.) markets 
the insert as a supplemental heater rath- 
er than as a furnace substitute. 
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From the Far Norin: 
lessons ОП how ТО 


slash 


fuel bills 


Canadian house doctors 
show how to plug 
heat leaks in your home 


By DANIEL RUBY 


SASKATOON, SASKATCHEWAN 
“Гуе been working on the energy effi- 
ciency of my house for five years now, 
and I haven’t even gotten around to 
insulating the attic yet.” 

That’s a startling contrast to the 
approach of most homeowners, whose 
one nod toward conservation in the 
home is usually to roll out some pink 
batts between those overhead joists. 
But if you doubt the wisdom of the 
speaker’s approach, consider that 
Dave Eyre is a building-energy spe- 


cialist for the Saskatchewan Research 
Council and that his unfinished retro- 
fit has already cut his fuel bills by 
more than 70 percent. 

Eyre's example demonstrates that 
there’s a great deal more to energy- 
saving in older homes than simply 
insulating. Among the many other 
retrofit options: sealing cracks in the 
house, weatherstripping, upgrading 
doors and windows, tuning furnaces, 
altering ventilation systems, install- 
ing thermal shutters, even construct- 


ing double outside walls. But which of 


these are cost-effective? How should 
the homeowner go about deciding on a 
retrofit strategy? And what problems 
will he likely encounter along the 
way? 

To seek the answers that can help 


tow 


b 


you cut fuel bills in your home, I came 
here to Saskatchewan, the booming 
Canadian province that—because of 
its extreme climate (11,000 degree- 
days), its concentration of building- 
research academics, and its energy- 
aware government—has emerged as 
the leading center of low-energy 
building in North America. This is 
evident as you drive around Saska- 
toon: Virtually all of the new housing 
going up is of the super-insulated type 
(see box); on nearly every block in the 
older parts of town, existing homes are 
being refitted to low-energy stan- 
dards; contractors specializing in un- 
usual subtrades (vapor-barrier instal- 
lation and air-infiltration testing, for 
example) advertise in the newspapers; 
there’s even a store called The Retrofit 


Double-wall retrofit makes economic 
sense only if major renovation work (re- 
siding or making an addition) is done at 
same time. But then it's possible to make 
dramatic energy gains, especially if you 
wrap the house with a vapor barrier. 
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PLYWOOD PLAT 


; Вож FRAME 
{ PLYWOOD) BETWEEN 
OLO HOUGE | 
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MEW WALL 
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Shop that specializes in products that 
reduce home energy consumption. 
Much of the credit belongs to the 
provincial and federal governments. 
Various financial-assistance pro- 
grams available to homeowners and 
builders are designed to spur the con- 
version to low-energy building. 
Equally important is the long-stand- 
ing government support for research 
about building techniques and demon- 
stration projects to help spread the 
message to the trades and the public. 
Says Harold Orr of the Building 
Research Division of the Canadian 
National Research Council: "It's our 
role to test options and suggest guide- 
lines for sound building practices." 


Stalled delivery 


Orr and his colleagues have investi- 
gated all aspects of the retrofit prob- 
lem, and they have assisted local con- 
tractors and homeowners in specific 
projects. Eyre's provincial council has 
similar aims, but its focus is helping 
government set policy. To that end, it 
recently lent technical assistance for a 
demonstration project in which six 
older houses around the province were 
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Bungalow to contemporary: House-mov- 
er Phil Wasson bought condemned ''war- 
time" (house built for Canadian WWII vet- 
erans) for $1, moved it to new site, and 
doubled its size. Using his own and 


retrofitted by differing approaches 
covering a wide range of costs. 

Both in that project and in those Orr 
has monitored, the retrofits ranged 
from low-level caulk-and-weather- 
strip jobs to major rehabilitations that 
included building an entire second 
skin around an existing leaky struc- 
ture. In some cases, the retrofit 
produces a house that looks nothing 
like the original. "One fellow started 
adding a double wall on a Friday 
evening," Orr recalls, "and on Monday 
morning the milkman couldn't find 
the house." 

Such major overhauls can cost 
$30,000 or more, but the major part of 
that cost is for general renovation— 
not for the energy-saving components. 
"The cost cannot be justified," Orr 
says, unless there are some special 
circumstances. If the house needs to be 
re-sided or if the interior needs refin- 
ishing or if the owner plans an addi- 
tion, then it may become possible to do 
an energy retrofit at the same time." 
He cites a case in which a planned 
addition would have required a new 
furnace to heat the extra space. By 
retrofitting the entire house to super- 
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friends’ labor, the renovation-retrofit cost 
less than $25,000. Outside wall is not 
structural, so unusual support method is 
adequate, he claims. Wasson anticipates a 
whole-winter fuel bill of less than $75. 


insulation standards, the owner was 
able to keep his small furnace—and 
use less fuel than he had previously, 
even though the house was now con- 
siderably larger. 

Orr’s recommended technique for 
an outside-double-wall retrofit is first 
to wrap the existing house in a care- 
fully sealed bag of six-mil polyethyl- 
ene. This has a dual role: to block 
inside vapor from condensing in the 
new walls and to stop cold outside air 
from getting into the living space. 
Then the door and window casings are 
built out to the desired wall thickness, 
and spacer blocks are nailed to the 
house to create an interior space. 
Finally, a new 2x4 wall is framed and 
positioned against the blocking, insu- 
lation inserted (at least twice as much 
as in the original wall to prevent con- 
densation problems), and new siding 
attached. A few homeowners using 
this technique have managed to reuse 
their original siding. 

À similar approach is possible from 
the inside, but then the second wall 
subtracts floor space from the house. 
In either case, substantial relocating 

Continued 
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of fixtures—from electrical- and 
water-service entrances to flower 
beds—is necessary. 

Three of the six homes in the Sas- 
katchewan demonstration project 
were retrofitted this way—at com- 
bined renovation and retrofit costs 
ranging from $15,000 to $43,000. In 
each of the houses, estimated space- 
heating needs were reduced by more 
than 80 percent. Even so, payback for 
this kind of retrofit will likely run into 
the decades. There are other less dras- 
tic options. 

“Don’t forget the obvious—what you 
might call ‘housekeeping,’ " says Le- 
land Lange of Enercon Corp., a super- 
insulated-home builder in Regina, 
Sask. Tune your furnace, install a set- 
back thermostat, close drapes or shut- 
ters at night. “Little things,” says 
Lange, “but they can add up to five or 
10 percent of your fuel bill.” 

Beyond that, homeowners should 
try to incorporate the main principles 
of home conservation: airtightness, 
high levels of insulation, and solar ori- 


entation. The first is probably the 
most important. 

“In case after case,” Orr told me, 
“the largest component of heat loss is 
infiltration.” On average in Saskatch- 
ewan, 40 percent of the home-energy 
bill goes to heating outside air that 
whistles in through cracks in the 
house. The problem is even more 
severe in the United States, where 
(even though the air may be warmer) 
houses are often 10 times leakier than 
average Canadian homes. 


Stop the drafts 


The best solution is an airtight 
vapor barrier, but this is impossible on 
most existing homes. “But you can do 
nearly as well with about $60 worth of 
sealant and weatherstripping,” Orr 
says. First, if possible, you should 
have an infiltration test performed to 
pinpoint exactly where the leaks are. 
The most common tester is an exhaust 
fan mounted on a sheet of plywood 
that fits in a doorway. The fan sucks 
air out of the house, creating a pres- 


Super-insulation: Saskatchewan leads the parade 


The houses pictured below are two of 14 
super-insulated homes [PS, May] re- 
cently built in Saskatoon to demonstrate 
the benefits of this type of construction 
to home builders and buyers alike. Thir- 
teen different contractors took part in 
the Energy Showcase project, each 
developing his own design from mini- 
mum standards set by the sponsors: the 
governments of Canada, Saskatchewan, 
and Saskatoon, and an association of 
area builders. 

All the houses feature well-sealed air- 
vapor barriers, air-management sys- 
tems, insulation values of at least R-50 in 
the ceilings and R-30 in the walls, and 
solar orientation. But beyond that, each 
builder incorporated his own concepts. 
Some popular features were vestibule 
entries, passive-solar storage walls, 
greenhouses, automatic shutters or 
blown-in beads ["Solar Architecture," 
PS, July '76] for night insulation, quad 
glazing, and energy-efficient fireplaces. 


Р 
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Building costs averaged about five per- 
cent more than for standard methods. 

The houses range in size from 914 to 
1,365 sq. ft. and have been sold on the 
open market at prices from $70,000 to 
$105,000. One house was withheld from 
sale to serve as a monitoring center. A 
computer there (Harold Orr of the 
National Research Council is checking 
its printout at right) receives tempera- 
ture and energy-use data from a full 
array of instruments in each house. The 
data have yet to be published, but esti- 
mated space-heating costs for the 14 
houses range from 80 to 95 percent low- 
er than for a same-size conventionally 
built house. 

Orr says the project has already suc- 
ceeded because on subsequent jobs the 
builders who participated have used the 
techniques they learned, and because 
tours of the homes and publicity about 
them have raised the energy conscious- 
ness of the Saskatchewan public. 


sure difference that pulls outside air 
in through cracks even faster than 
normal. Orr and his colleagues have 
developed another method that uses a 
tracer gas to locate leaks. 

Typically, leaks occur where inside 
partitions and floors meet outside 
walls, around electrical fixtures and 
boxes, around plumbing stacks and 
chimneys, and around windows and 
doors. 

When sealing, it is extremely im- 
portant to be thorough. “If you have a 
leaking water bucket with six holes in 
it, you don’t simply plug one,” Eyre 
says. "You have to get them all.” Seal- 
ing is detailed and painstaking work, 
and the results, says Eyre, are depen- 
dent on the knowledge and enthusi- 
asm of the worker. When you think 
you are done, retest for infiltration. 

Eyre also points out that walls and 
ceilings are only part of a home’s seal. 
Also consider your windows, doors, 
attic hatch, basement, and ventilation 
system. In many cases, double or tri- 


"me | LI + d e 
ri п : Р = B EN 
I" ат гт ГЇ. a ey riety oo ы E 
[C лиеш оп DIOPE 14] 
یہ ا ا و‎ ————————— A—— o 2-а dE 


Frugality. The folks 
who founded Amana, 
lowa, considered it a 
virtue. Today, the folks 
who design Amana* 
products still do. Which 
is nice to know if you're 
in need of a new cooling 
and heating system for 
your home. 

Ours uses electricity 
to cool. And gas to 
heat. And the way it 
Works, it can cut your 
costs year-round. 

The air conditioning 
compressor is the new 
high-efficiency kind. It's 
14% to 34% more effi- 
cient than our standard 
cooling units. 

The heating unit is 
designed around 
something we call the 
Heat Transfer Module 
(HTM®). Nobody else 
has anything like it. 
That’s why our system 
is anywhere from 5% to 
59% more efficient— 
size for size— than any 
gas furnace being built 
by our major com- 


SM | petitors.* 
The AmanaWay Mio ae vmm 
| | be installed most апу- 


. . à where outdoors. So it 
To design a cooling and heating system saves space indoors. 

that makes sense because it saves dollars. Ama Lhe yay Es Эш 
you know its going to 
last. The coils are 
seamless copper tub- 
ing. The fins are 
ripple-edged aluminum 
to resist bending. The 
paint is bonded to the 
surface electnically. So 
it’s almost impossible 
for rust and corrosion 
to even get started. 

Frugality. For us, it’s 
just another way to say 
quality. And that's The 
Amana Way. 


Amana 

* Figures are based on 
D.O.E. information pub- 
lished in May, 1980. 
Savings will vary with 
model selected, weather 
conditions, and use. For 
more information, write 
to: Dept. 851, Amana 


Every part of every product we make is backed (7 " "8 г Refrigeration, Inc. " 
by a century-old tradition of fine craftsmanship Amana, lowa 52204. 
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BS leisure-home plan 


Sk 


atrium 


lighted 


A battery of skylights brings 
passive solar heat into this handsome 
open-plan home for year-round living 


By AL LEES 


The main roof of this house soars overhead like a giant 
trellis. Skylights open it to the sky, inviting the winter sun 
to bathe the masonry floor and walls with heat to be stored 
against the night to come. This vast central space, together 
with an alcove greenhouse that gives access to a large front 
deck or patio, is a transition zone between indoors and out. 
It’s fully enclosed for use in entertaining or as a family 
room, yet it can be shut off from the rest of the house; thus 
the temperature here can swing well below (or above) the 
comfort zone. 

The well-known greenhouse effect is in operation here: 
Solar rays passing through glass change their wave- 
lengths to ones that prevent them from bouncing back out. 
Note this space sports a wood stove for sunless days (and 
nights) when you want to keep the space comfortable. 

Rooms that open off the atrium can benefit from its cli- 
mate control through siphonic cooling: Just open the upper 
skylights; as warm air escapes, it tugs cool air into these 
rooms through their lower windows. 

You have the option of locating your main entry on the 
right end of this house (instead of the left, as shown). But 
keep the air-lock entry as your winter access so none of the 
heat from the living areas escapes. 

Architect Alfredo De Vido (who has won a number of 
awards for his energy-conscious designs) points out that 
the house zones itself well for summer-weekend entertain- 
ing. With guests tucked into the “quiet quadrant” beyond 
the greenhouse, hosts continue to enjoy the run of the 
house. And if teenagers want to convert the study into a 
late-night disco, they’ll disturb no one else. The house is 
especially suited to a small-lot leisure-home development, 
since its activity core is shielded from neighboring proper- 
ties: You could throw a large, boisterous party in the atri- 
um without causing complaints. 

The energy aspects function like this: The masonry mass 
on which the activity rooms are elevated is heated by solar 
gain—as well as by the wood stove and fireplace built into 
it. Overhead insulating shutters (not shown in our interior 
rendering, but detailed on De Vido’s plans) can be closed to 
cut down heat loss from the atrium when there’s no sun. 
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The entire south wall is glazed for further solar gain. 
Insulating draperies are drawn across these large windows 
at night—both for privacy and to conserve heat, Except for 
the living-room windows, there is no glazing on the north 
wall. (Note there’s a loft under the ridge in the living room, 
reached by a spiral stair.) Back stairs from the kitchen take 
you down to the on-grade garage: From entry to garage 
you've made your way up and over that masonry-mass 
hump that stores the heat. Full details are given on the 
construction plans (see note, next page). 


By reading this floor plan against the section inset into the exte- 
rior rendering (facing page) you can see where the split-level 
effect occurs. All basic-activity rooms-living, kitchen, dining— 
are stepped up from the sun space, which can be isolated from 
these rooms by closing large double-glazed windows. 


How to order your plans 


For architect's working draw- 
ings of this house send your 
check to Alfredo De Vido, 699 
Madison Ave., New York, N.Y. 
10021. A single set is $60; four 
sets are $75. Complete 
materials list is $10 more. 
Three other De Vido designs 
appear in Popular Science Lei- 
sure Homes—a book of 56 of 
the best plans in this series. 
Send $18.95 to Van Nostrand 
Reinhold Mail Order, 7625 Em- 
pire Dr., Florence, Ky. 41042. 
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Automotive 
rouble-shooting 


uiz - match wits with the 


diagnostic champs 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 Heater fan won't blow 


Your car's heater fan blows only when 
the blower switch is in the high-speed 
position. Nothing happens when the 
switch is in the low- or intermediate- 
speed positions. The heating system 
uses the electrical circuitry shown in 


| HEATER-BLOWER | 
MOTOR 
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the accompanying drawing (see below). 

A check of the blower-motor electri- 
cal connections shows they are clean 
and tight. 

With the ignition switch in the run 
position (so the blower motor can 
receive current), you place the blower 
switch in the low-speed position. Al- 
though the motor doesn't run, ground- 
ing a 12-volt test lamp and touching 
its tip to the low-speed terminal of the 
blower-motor resistor makes the test 
lamp light. 

Placing the blower control in the 
medium-speed position and touching 
thetest lamp to the medium-speed ter- 
minal of the resistor also causes it to 
light. 

Attaching an inductive ammeter to 
the blower motor's feed wire shows 
that the motor is drawing five amps 
when it's running in the high-speed 
position. 

What's wrong? 


BLOWER-MOTOR 
SWITCH 


2 Engine gulps oil 


Lately it seems as if you've been pour- 
ing nearly as much oil into your car's 
engine as you do gas into the fuel 
tank. You decide to find out why. 

When you remove the top from the 
carburetor air cleaner you find that 
the air filter is saturated with oil. 

The outside of the engine-oil dip- 
stick tube is covered with oil, and the 
oil has collected grit and dirt. 

А check ofthe PCV system indicates 
it's okay. The PCV valve is new. Nei- 


ther the PCV valve hose nor the 
crankcase breather hose is clogged. 
The crankcase breather filter is new, 
too. 

Removing the PCV valve hose from 
its tap at the base of the carburetor, 
you find that there is vacuum when 
you put your finger over the tap while 
the engine is idling. 

When you remove the PCV valve 
from the valve cover and take off the 
oil-filler cap, a lot of smoke comes out 
the oil-fill hole when the engine is 
idling. 

À compression test shows a gradual 
pressure buildup in each cylinder as 
the engine is cranked. On the first 
stroke you get a reading of about 25 
psi, 55 on the second, 70 on the third, 
and 95 on the fourth. All the cylinders 
produce a maximum reading on the 
gauge of about 95 psi. 

Pouring about a teaspoonful of 
engine oil down each cylinder's spark- 
plug hole results in a compression 
increase of about 30 psi for each cylin- 
der when compression is checked 
again. 

What's causing the engine to use 
excessive amounts of oil? 


3 Vehicle loses power 


At about 55 mph your car begins to 
lose power, as if it is starved for fuel. 
The fuel filter at the carburetor fuel 
inlet is new and clean. 

Your vacuum gauge indicates that 
manifold vacuum is a steady 21 inches 
when the engine speed is held at 2,500 
rpm. 

The ignition system is in good con- 
dition. When a plug wire is held %4 
inch away from ground, a deep-blue 
spark jumps the gap. Spark plugs are 
new and gapped to spec. Ignition tim- 
ing is set to spec, and the timing 
advances as engine speed is in- 
creased. 

Perhaps the fuel pump is bad. You 
remove the fuel line at the carburetor 
fuel inlet and attach a vacuum-pres- 
sure gauge to it. The coil's high-ten- 
sion lead should be disconnected and 
grounded (you must remove the BAT 
wire from the distributor on some GM 
HEI cars). You have a friend crank the 
engine for a few seconds. The pressure 
gauge shows four psi. Specs call for 
five psi. 

Next you check the fuel-pump out- 
put. To the end of the metal fuel line 
(where it fits into the carb) you attach 
a four-foot length of flexible fuel line. 
You place its end inside a calibrated 
container outside of the engine com- 
partment. You reattach the coil wire 
and have a friend start the engine. 
After one minute of running at idle 
you have ' pint of fuel in the contain- 


er. Specs call for one pint in 30 seconds. 

You shut the engine off, remove the 
flexible fuel line, and reattach the fuel 
pump's metal line. 

How much vacuum is the fuel pump 
producing? To find out, you remove 
the fuel-tank fuel line from the vacu- 
um side of the fuel pump. À vacuum 
gauge is attached to the fuel pump, 
and a friend starts the car and lets it 
run for a few seconds. The gauge 
shows 10 inches of vacuum. Specs call 
for 11 inches. 

Next you use a T-fitting to insert 
the vacuum gauge into the fuel line at 
the vacuum side of the fuel pump. 
With the engine speed at 1,500 rpm, 
the vacuum gauge shows six inches. 

You shut off the engine, disconnect 
the gauge, and remove the fuel line 
that connects the fuel pump to the gas 
tank. The fuel line is not clogged. 
Compressed air blows through freely. 

The charcoal canister for the fuel- 
evaporation system is good. It has a 
new filter in it. And it is not loaded up 
with gas. You know this because, 
when you weigh it and a new canister, 
both weigh the same (a gas-filled can- 
ister would be heavier). 

The gas cap is the one that came 
with the car. You follow shop-manual 
procedures for checking it and find 
that it has no venting problems. 

What's wrong? 


4 Steering-wheel shimmy 


Whenever you drive your pickup 
truck over rough roads, the steering 
wheel shimmies. The problem doesn't 
occur on smooth roads. Your truck 
doesn't have power steering, and its 
front suspension is the twin I-beam 
type. 

Kingpins and bushings are not 
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worn excessively. You jack up each 
wheel, placing a jack stand under each 
wheel's cross member. Grasping each 
wheel at six- and 12-o'clock positions, 
you rock it back and forth. There is no 
free play in any of the truck's four 
wheels. 

I-beam pivot bushings are good. 
They are not cracked and no pieces are 
missing. The pivot is centered in each 
bushing (in a worn bushing the pivot 
would not be in the center). 

Steering linkage is in good shape. 
When the steering wheel is turned left 
or right, you can't feel excessive 
play. 

All four shock absorbers are 
mounted securely. A careful check 
shows that there are no signs of fluid 
leakage. 

There is no roughness or excessive 
play in the steering gearbox. The 
steering wheel turns lock-to-lock 
smoothly. 

The steering gearbox is bolted 
securely to the frame. While the truck 
is parked, you watch the steering box 
while a friend turns the steering 
wheel back and forth. The gearbox 
doesn't move. After a close inspection 
you find there are no cracks or rust in 
the area around the steering gearbox 
mounting bolts. 

All four tires are inflated to spec. 
But the front tires are wearing in a 
cupping pattern—that is, all around 
the treads are many cuplike depres- 
sions. 

What's wrong? 


5 Engine won't start 


Your car's engine cranks slowly but 
will not start. It was tuned only a 
week before. Until now it has been 
starting easily and running well. Gas 
mileage has been excellent. 

Removing the top of the air cleaner 
and peering down into the carb, you 
see that fuel squirts from the acceler- 
ator discharge nozzles when the throt- 
tle linkage is moved. 

You remove all the spark plugs and 
find they are wet with gas. The plugs 
are only a week old and are gapped to 
spec. You dry them off and put them 
back in. 

Attaching a voltmeter to the bat- 
tery terminals you measure voltage 
while the engine cranks. It's low—only 
8.5 volts. It should be 9.6 or more. 

Maybe the battery needs charging. 
You have a brand-new, fully charged 
identical battery in your second car. 
You substitute batteries. Same 
thing—the engine cranks slowly but 
won't start. You replace the batteries 
in their respective cars. 

Surprisingly, the engine starts 
when you attach cables to a booster 
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battery and turn the ignition key to 
the crank position. 

You disconnect the cables and let 
the engine run. Everything sounds 
normal. 

Reattaching the voltmeter to the 
battery terminals, you see that charg- 
ing voltage is 14.5 volts. 

You shut the engine off and try to 
start it again. It cranks slowly but will 
not start. By attaching an inductive 
ammeter to the starter cable while the 
engine cranks you find that the start- 
er is drawing 375 amps. 

The engine turns freely when a 
breaker bar is used to rotate the 
damper pulley. 

Perhaps the distributor hold-down 
bolt loosened, allowing timing to 
advance and making the engine hard 
to turn over. But the hold-down bolt is 
tight. The distributor hasn’t moved. 

What’s wrong? 


Answers 


1 The blower-motor resistor is bad. 
It must be replaced. 

You know this because the current 
passes through a resistor when the 
blower motor is operating at low or 
medium speeds. At high speed, cur- 
rent bypasses the resistor, traveling 
directly from the motor switch to the 
motor. 

You know the motor is okay. If it 
can run at high speed, it can run at 
lower speeds. A five-amp current draw 
at high speed is normal. 

Your test lamp shows that voltage is 
available at the switch side of the 
resistor when the switch is in the low- 
or medium-speed positions. But it’s 
obviously not reaching the motor. So 
the resistor has to be at fault. 

Using a resistor to control heater- 
blower motor speed is common, al- 
though the circuitry can vary among 
different cars (some, for example, may 
also use relays). The type of resistor 
used can vary, too (ceramic, wire, etc.). 
But the principle is the same: Electri- 
cal resistance determines motor 
speed. The greater the resistance, the 
slower the speed. 

When trouble-shooting a heater- 
blower motor, you'll need the electri- 
cal schematic for the heating system. 
It's included in your car's service 
manual. 


2 The rings are bad. The only cure: 
new ones—accompanied by a complete 
engine overhaul (putting in new rings 
without overhauling the rest of the 
engine is like refurbishing a boat by 
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building a new cabin on a rotten 
hull). 

A malfunctioning PCV system 
could cause the problems you have 
here—an air filter saturated with oil 
plus excessive oil consumption. If, for 
example, the hose connecting the PCV 
valve to the carb was clogged, normal 
blowby could force crankcase oil out 
the crankcase ventilation filter into 
the air-cleaner housing, saturating 
the air filter with oil. But the PCV sys- 
tem is okay, so you know that's not the 
problem. 

You know the rings are bad 
because, with the PCV valve and oil- 
filler cap removed from the valve cov- 
er, heavy smoke—actually excessive 
blowby gases—comes out of the oil-fill 
hole when the engine is idling. All 
engines, even brand-new ones, have 
some blowby. But heavy smoke means 
excessive blowby—which means the 
rings aren't sealing well. 

The clincher is the compression 
check. Compression buildup is gradu- 
al, topping out at only 95 psi—yet a 
wet check (adding oil in the spark- 
plug hole and then checking compres- 
sion) reveals a 30-psi increase. (No 
increase would indicate bad valves.) 

With good rings, compression build- 
up is more rapid. Usually you'll see 
the maximum reading after a couple 
of piston compression strokes. Also, 
the specs on most cars would call for a 
compression reading considerably 
higher than 95 psi. 


3 The fuel-filter sock, which covers 
the fuel pickup at the bottom of the 
gas tank, is clogged. The filter sock, or 
the entire fuel pickup unit, must be 
replaced (depending on the car). 

You know the fuel pump itself is 
okay. It can produce four psi of pres- 
sure (even though specs call for five 
psi, anything over three psi is gener- 
ally adequate). And fuel-pump vacu- 
um is okay. With the fuel-tank line 
disconnected it produces a healthy 10 
inches of vacuum at idle. 

The problem is that when you "Tee" 
into the fuel line with a vacuum 
gauge, you get a six-inch vacuum 
reading. If the fuel were flowing 
through the line as it should, you 
would get a zero, or near zero, reading. 
You know from previous vacuum and 
pressure checks that the pump should 
be able to pump an adequate amount 
of fuel, yet it falls far short of specs, 
as it can pump only vs pint in one 
minute. 

The fuel line from the tank to the 
fuel pump is clear. That means the fil- 
ter sock has to be clogged, preventing 
the pump from drawing its normal 
volume of fuel from the tank. 
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Fuel pump's job is to transfer fuel from the 
fuel tank to the carburetor float bowl. If the 
fuel-tank filter sock is clogged, even a 
good pump may not be able to draw 
enough fuel from the tank to run the 
engine at higher speeds. 


4 The shocks are bad. They must be 
replaced. 

Tire wear in a cupping pattern may 
also be caused by loose or worn steer- 
ing or suspension components, or by 
out-of-balance wheels. 

Improperly balanced wheels are 
ruled out because the steering-wheel 
shimmy occurs only on rough roads. If 
wheels are so out of balance as to 
cause steering-wheel shimmy, it will 
occur on smooth roads, too—although 
rough roads may intensify the effect. 

Suspension and steering compo- 
nents are not loose or worn—so that 
lays the blame on the shocks. 


5 The starter motor is bad. It must 
be rebuilt or replaced. 

Generally, for six- and eight-cylin- 
der engines, the starter motor will 
draw about 150—250 amps (your shop 
manual should give a spec for your 
car). Four-cylinder engines will be 
less—around 150 amps. 

This car’s starter motor is drawing 
375 amps. You know excessive engine 
friction isn’t the cause—the crank- 
shaft turns freely by hand. And 
advanced timing isn’t the culprit 
either. The reason the car started 
when you hooked up to the booster 
battery was that you increased the 
capacity of the electrical reservoir 
from which the starting and ignition 
systems could draw. m: 
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Knife 


12” overall 
T" Blade 


Handle is of 
oven-dried, 
laminated leather 
disks. Grooved 


| for sure grip, 
Beveled where it 
| meets guard. 


Broad, rugged 
ша, longer at 
ront to give 
thumb firm 
support 


Blade, with two | 

cutting edges. 

tapers to 

| needie- sharp 
point. 


The tough 

one. Big, | 
rugged. 
The same 
one the U.S. 
Marines use 
—a knife we 
believe has 
no equal in 
the world. 
Rigidly made 
to U.S. specif- 
ications, every 
part is of the 
finest material 
—treated and 
manufactured to 
guarantee a knife 
that deserves the 
famous Marine 
Corps name. 
Weighs 11 ozs— 
with sheath, 15 
ozs. Its 7" blade is 
phosphate-coated to 
resist wear and tear. 
Sheath is solid, heavy 
leather (gun-metal 
color) stitched and 
rivetted. Has 4'2" loop of 
leather, can be slipped on 
belt or on your wrist. This 
is a true collectors item, a 
knife you will use and pass on 
to generations of proud owners. 
Price, $22 each, with sheath, 
plus $2 shipping and handling. 
To order, and charge to Visa, 
MasterCard, Am. Exp. or Diners — 


CALL TOLL-FREE ANY TIME 
1-800-331-1750, Operator 414 
(in Okla., 1-800-722-3600) 

OR SEND TO ADDRESS BELOW, WITH 
| CHECK OR MONEY ORDER. (Res. of AZ, CA, CO, 
| FL, IL, NY, PA, VA, VT, WI please add applicable sales tax.) 

READERS SHOPPING SERVICE 

OUTDOOR LIFE MAGAZINE, Dept. Р5101 

P.O. BOX 9569, New York, N.Y. 10249 


|| A200 Р 


SEE THE — 
TWITCH OF 
A DEER'S 


200 FT. 

powerful 
telescope is 
just the size 
of an actual 
shotgun 
shell ... 

Looks like a real shell 


See deer close-in as they sniff into the 
wind, hundreds of yards away. See geese 
feeding across a lake half a mile or more 
away. See a whole new world of vivid 


detail with this compact, efficient 
telescope. 
MADE TO THE HIGHEST 
OPTICAL STANDARDS 


This unique optical instrument is made 
to rigid standards of quality — with the 
| ingenuity and care the Japanese now 
| lavish on the optical field. It provides a full 
8-time magnification (more powerful than 
| many binoculars), and a 17mm objective 
lens. 
You get wide, clear, crisp images. 

Genuine brass and blue anodized 
aluminum make it look just like a shell. 
3-drawer, chrome-plated extension brings 
it out to 8", smoothly functions to adjust 
view. Weighs only 172 oz. Carry it easily in 

| pocket or ammo vest. 

TEST IT YOURSELF — AT OUR RISK 

Afield or on water, for every view and 
almost every sport, you'll find this a gem 
that endlessly adds to your pleasure. 

It's a lifetime (and more) investment in 
service and enjoyment. At $14.95, it is 
also a singular value for its superb quality. 
Let us send you one, or more. They make 
long-remembered gifts. Each comes in a 
vinyl case that can slip onto a belt. 

Try it for two full weeks. If not delighted, 
return it for full, prompt refund. To order, 
mail handy coupon above. 


READERS’ SHOPPING SERVICE, DEPT. P5101 
Outdoor Life Magazine 
P.O. Box 9569, New York, NY 10249 

Please send me —_ (qty) Shotgun Shell 
Telescope(s) at $14.95 ea. plus $1 postage and 


handling. 
SAVE: Order 2 for only $27.50 plus $1.25 postage, 
handling. 


(Res. of AZ, CA, СО, FL, IL, NY, PA, VA, VT, WI, please 
add applicable 


sales tax.) 
Charge to O Visa O MasterCard 
O Am. Exp. CJ Diners Club 
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information pack today! We'd love to send it no E 
charge, but with the high costs of postage. ad 
space and printing. we just can't. Meet us half- 


The dream of owning a personal whirly bird with fj 
way for the time of your life. 


the speed and style of a corporate helicopter has 
now come true with the RotorWay Exec. The 


Exec is a 20-year evolution in design. It's every- 
thing RotorWay ever dreamed of producing in a 
with the Exec. Take the first step — order the 


light transportation machine. When you see it, 


you ll want to take a ride.. 
dimensional mobility with Cadillac ride and 


style. If you like whirly birds. you'll fall in love 


youll want to own it. The 
Cu 


inancing available on approved credit. 


When you insist on 
Winegard products for 
TV-FM-VCR 
you will get 
peak reception and 
performance from 


your audio and video 
. components. 
Look for...ask for 

Winegard reception 
products by name. 


NY, 


WINEGARD® 


TELEVISION SYSTEMS 


3000 Kirkwood 
Burlington, lowa 52601 


e. LEARN 


MEAT CUTTING 


Train quickly in 8 short weeks at Toledo 
for а bright future with security in the vital 
meat business. Big pay. full-time jobs— 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available. Di- 


b. 
is 
SY] 
ANC 
- piona Tiven. Job help. Thousands of suc- 


esaíul] 
NOW for a big new illustrated FREE catalog. No obliga 
NATIONAL SOO OF MEAT 
B19TT, Dept. 51-U, 88 N. Superior, Toledo, Ohio 43804. 


RE MOVES VOCAL FROM MOST STEREO о DISCS 
The Thompson Vocal Eliminator can actually remove most or 

virtually all of a solo vocalist from a standard stereo record and yet 

leave most of the background music untouched! Not an equalizer! We 

can prove it works iuf the phone. Write or call for a 24 page 

brochure and demo record 

S iris to: LT бена, Dept- Dept. PS, P.O. Box 338, Stone Mountain, 


UPSTAIRS... 


STAIR-GLIDE Stairway Lift 


America's largest selling stairway lift is the 
ideal solution for people who can't or 
shouldn't climb stairs. 


Easily installed 
UL listed 


Will not mar walls or stairs 
Economy and Outdoor models avallable. 


AMERICAN STAIR-GLIDE ° CORP. 
4001 East 138th, Dept. PS-101 
Grandview, Missouri 64030 


Log-nhandling tools 


that save your back 


Cutting down a tree is easy. That’s 
because gravity is working with you. 
It’s when you start cutting and load- 
ing heavy trunk sections that gravity 
becomes your enemy. Now, from tim- 
ber country in Oregon, come two sim- 
ple tools that use leverage to save your 
back. 

DRT Hydraulics Inc. (18901 S. Ly- 
ons Rd., Oregon City, Ore. 97045) 
markets the $22.45 Log Dog, a steel 
gripping device for rolling heavy logs 


off the ground slightly. You supply a 
2х4 or a stiff tree limb, inserted in the 
Log Dog, plus a little muscle to lift 
logs and prevent your saw from chew- 
ing up earth. 

DRT's Por Boy Loader ($41.95) 
mounts on the bed of any pickup 
truck. You'll need a 2x4 and a length 
of chain to lift and swing heavy logs 
(up to about 250 lbs.) onto the truck. 
For portable use, DRT also has an 
optional tripod.—John Free 


Steel gripper, 
called the Log-Dog 
by its manufactur- 
er, lets you move 
heavy logs using 
leverage for easier 
cutting. A 2x4 or 
large tree limb i 
slipped into the 
6'-Ib. gripping de- 
vice and removed 
when the job is 
done. Gripper (top) 
keeps your saw out 
of the dirt, or two 
can be used for car- 
rying (middle). The 
Por Boy Loader 
(bottom), mounted 
on pickup truck, 
makes loading 
heavy log sections 
child's play. 


ap WIN aweelkata 
pris. luxury resort every 
Vear for life! A 
. And your first Flight there on o2) 


...Or win one of 100 week-long family vacations. 


Enter now and save on famous brands! 


` at your local Hardware/Home Center Store. 


For special prizes and values—plus a chance to win an exciting 
grand prize—visit your local hardware store or home center right 
now. You could win a deed for full ownership of an expensive, 
luxuriously furnished Captran Resort condominium for one week 
every year, plus round-trip tickets for the first trip there on Delta 

Air Lines. Or, win one of 100 other free one-week prize vacations ata 
Captran or Interval International resort. Hundreds of other prizes, 
too. Shop now and save... and enter! 


Vacations by the Slice 


E! 


^ USE THIS COUPON TO ENTER 
THE BIG SWEEPSTAKES 


wit vs WES к dne : ASI. u- D с 
g^ os БЕ | CM. a deu. T. rtv м \ 
‘ m a J | ч à r i ) s wm ر‎ ' 
"T aime = ru | 
LT we L y-a ae м 
Р 4 ‘i 
a a 
b ; er 
| - b — WA h 
* Y i 9 T -" " . 
p^ Р IIT à ылы 
- mug 


Name 


Address 


Gn BELL etii | | Zip 
Dealer Name 
: х osx Dealer Address 
Fill out the special coupon and deposit it at any : 
iby ne SSE Zip 


participating store displaying the Home Value 
O- 


Home Val | tak ibject to f |, 
| зы O O4 40094 Io e Value Days Sweepstakes subject to federal, state and local laws. 
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homeowners 


All 
about 
nails 


From spiral spikes to brass 
tacks, the long and 
short of driven fasteners 


By THOMAS H. JONES 


Screws may be stronger and glue neater, 
but nails and other hammer-driven fasten- 
ers put things together faster, easier, and 
at less cost. 

In a simple world, there would be one 
kind of nail suitable for all purposes. In 
fact, almost every home-shop or construc- 
tion job calls for a different kind of nail, and 
consumers are confronted with a bewil- 
dering array of choices. Nails differ in the 
metal from which they’re made, their coat- 
ing material (if they have any), and in the 
size and shape of their heads, shanks, and 
points. When choosing a nail, some impor- 
tant qualities to consider are withdrawal 
resistance, tendency of its shank to split 
wood or its head to pop through, hardness, 
and corrosion resistance. 

Nails are made in two ways. Cut nails 
are sheared from strip steel (the width of 
the strip determines the length of the nail). 
Centuries ago cut nails were forged by 
hand, but since the late 1700’s machines 
have been used both to cut nails and give 
them a head appropriate to the intended 
use. Today cut nails are used primarily for 
flooring and masonry jobs (though a com- 
plete range of historic cut nails can be pur- 
chased for house restorations). 

Most nails used today are wire nails. 
These are made from continuous wire in 
high-speed machines. Gripper dies grab 
the wire while a header die mashes the pro- 
truding end to form the head (the grooves 
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under the nail head are formed by the grip- 
per dies). The wire is then fed forward and 
cutter dies cut the wire to length and form 
the nail point. 

Of the immense variety of nails manu- 
factured, only a fraction ever end up in one- 
pound boxes or blister packs at neighbor- 
hood hardware stores or home centers. 
Most must be purchased from building- 
supply houses or on special order from the 
manufacturer. In this survey, we describe 


The costs of professional home- 
maintenance-and-improvement help 
continue to rise, persuading ever-larger 
numbers of us that there's more than ego 
satisfaction to be gained from learning to 
do for ourselves. Each spring and fall we 
devote a special section to these new 
converts. Here's how to tackle the jobs that 
need doing, with materials that can be 
found at home centers or hardware stores. 


\ 


i 


the uses of the major categories of nails and 
other hammer-driven fasteners and sug- 

gest where to look for unusual types. 
Common nails. These are general-pur- 
pose, heavy-duty nails for house framing 
and similar construction, and for rough 
work where the permanent visibility of the 
large nail head is not objectionable. The 
large head resists being pulled through the 
wood, but the shank of the nail does not 
Continued 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


SAFE-GUARD YOUR HOME 


with a Low Cost Burglar Alarm 


ee ee: 


NO INSTALLATION 


Eliminates the need to run wire. Just plug it in. The SOS 
1000 is acompletely self contained system that is designed 
for simplicity. 


HOW DOES IT WORK? 


The SOS 1000 looks like a stereo speaker but it is actually 
an electronic sound analyzer which is computer-like in 
nature. The system will protect an area up to 2,500 square 
feet іп а residential building and up to 12,000 square feet in 
an open commercial building. It has the uncanny capability 
of sorting out various noises. It responds to the breaking 
and entering sounds that a burglar has to make when 
attempting to enter a locked home or building. These 
noises would be high frequency sounds, such as breaking 
of glass, the cracking or splintering of wood, ora popping 
sound of metal. 


On the other hand it would disregard the normal, more 
friendly everyday sounds. These sounds might be a knock 
at the door, door chimes, telephones, traffic noises, etc. 


AUTOMATIC LIGHTS ON 


The SOS 1000 will turn on lights when it hears a breaking 
and entering sound. You can plug up to 600 watts of power 
into the back of the system, including lights, radio or other 
electronic equipment. 
The lights will remain on for a total of five minutes, then will 
shut off automatically. 


LOUD INTERNAL SIREN 


The SOS 1000 is a two-stage alarm. If a second sound is 
made during the five minute lights- on period, a loud ear- 
piercing siren will sound. The siren will automatically turn 
off after ninety seconds. The system re-arms itself im- 
mediately should another attempt be made. 


OUTSIDE SIREN (Optional) 
Should you want an additional siren to mount outdoors, the 
SOS 1000 has a terminal post on the back to accommodate 
this feature. Sirens come with 50 feet of wire for $24.95. 


BATTERY BACK-UP COMPARTMENT 
The SOS 1000 has a compartment for a 12V DC battery. 
Most systems do not have this feature. Should you have a 
need for a battery, itis hidden within the unit and will not be 
exposed and unsightly. The SOS 1000 also has an on and 
off switch for the battery. This prevents battery drain, when 
the alarm is not being used. Batteries can be purchased at 
most hardware stores. 


RE-SET BUTTON 


For testing purposes the SOS 1000 has a Re-set Button. 
Should the user want to activate the alarm to make sure it is 
on, by pressing the button the alarm by-passes lengthy 
timing cycles. Thisfeature is convenient when installing the 
alarm. 


LIGHTED STATUS PANEL 
Light emitting diodes show what stage of functioning the 
SOS 1000 is in. This feature lets the user know if the 
system is on andif itis cycling through its normal sequence 
without the loud siren being triggered. 


ONLY 
$199.95 


PLUS HANDLING 


SIREN SWITCH: 


The on or offinternal Siren Switch allows for more flexibility. 
This is a very desirable feature if an outdoor siren is being 
utilized. The burglar does not know where the basicalarmis 
located. 


DIGITAL DIALER OUTPUT 


As a standard feature, the SOS 1000 has a built-in jack to 
accommodate a Digital Dialer. Most other systems offer 
this as an extra. More information regarding a dialer can be 
obtained by calling our factory. 


WHY IS IT SO EFFECTIVE? 


The SOS 1000 is a pre-entry alarm system. It changes the 
inside environment ofthe home, while the would-be burglar 
is still outside. If he can be detected before he can commit 
his crime, and he knows he has been detected, he will not 
commit the crime. We think this makes sense. 


LIMITED WARRANTY 


SOS Alarm Company warrants its alarm system to be free 
from defects in material and workmanship under normal 
use and service for one year. After the first year and for the 
next four years, SOS Alarm Company will repair or replace 
any alarm for a maximum charge of $25.00. 


30 DAY NO RISK TRIAL 


We urge you to orderthe SOS 1000. A large part of security 
is the peace of mind knowing your home is protected. If you 
are not convinced that the SOS 1000 is a reliable and 
effective security system return it within 30 days (postage 
paid) for a full refund. 


HERE'S HOW TO ORDER 


Send your check or money order in the amount of $199.95 
plus $4.50 for shipping and handling to SOS Alarm Co. 
(California residents add 696 sales tax). Major credit card 
holders can speed delivery of their system by calling 
our Toll Free number, Monday - Friday during California 
business hours (8—5). 


VISA" 


Call Toll Free 


и 300 - 423-5948 
California Residents (21 3) 991-9291 


905 ¢ ALARM CO. 
| 5 31822 VILLAGE CENTER ROAD, SUITE 202 


`2 WESTLAKE VILLAGE, CA 91 361 DEPT: PS 


All about nails 
[Continued] 


have especially good withdrawal resis- 
tance. And they have another limitation: 
They rust, leaving ugly stains and further 
weakening their holding power. 

Rusting can be avoided by using corro- 
sion-resistant common nails. The least 
expensive of these are galvanized nails, 
produced by coating common steel nails 
with zinc. The coating can be applied in two 
ways: by tumbling the nails in molten zinc 
or by electroplating. The tumbling, or hot- 
dip, method produces a rough and occasion- 
ally sharp surface that some users don't 
like. Electroplating gives a smooth but 
thin coating that may not last very long. 

Aluminum common nails are manufac- 
tured, but the cost difference between them 
and galvanized nails has made it unprofit- 
able for most hardware stores to stock 
them. Copper common nails (used with cop- 
per roofing) used to be a familiar item, but 
both the nails and the roofing are now 
priced out of sight. Stainless-steel, brass, 
bronze, and silicon-bronze nails are also 
made, but they are usually available only 
on large special order from the maker. 

As for withdrawal resistance, tests have 
shown that the grip of bright common nails 
varies directly with the diameter of the 
nail and its depth of penetration, and that 
they hold better in dense than in softer 
woods. But large-diameter nails split wood 
more easily than small ones, and dense 
hardwoods split more readily than less- 
dense softwoods. One way to both increase 
withdrawal resistance and reduce splitting 
is to drill a pilot hole before nailing. 

If holding power is very important, you 
should consider common nails with de- 
formed shanks. A Scotch nail, for example, 
has a squared shank with angular serra- 
tions on all four surfaces. Withdrawal 
resistance is up to twice that of ordinary 
common nails. They cost about the same as 
round-shank nails, but only the bigger sup- 
pliers carry them. 

One drawback to Scotch nails is that 
they can't be galvanized. Another kind of 
deformed-shank nail called Ardox spiral 
nails (they have a twisted square section) 
can be galvanized, however. The holding 
power of Ardox spirals is roughly equal to 
that of Scotch nails. 


Common-nail substitutes. For most uses, 


к E 
With vinyl siding, use nails long enough to pen- 
etrate sheathing. Drive nail straight and leave 
slight gap under head so siding can move. 


Ringed shank and large head of cap nail hold 
rigid polyurethane-foam-insulation board tight 
against sheathing before siding is installed. 


you can substitute cement-coated box nails 
(a misnomer, since the coating is a resin, 
not cement) for common-nail applications. 
Box nails have large heads like common 
nails, but a smaller-diameter shank. Thus, 
it is less tiring to drive them and they are 
less likely to split wood. The coating 
produces a higher initial withdrawal resis- 
tance in softwood, but the improvement 
fades somewhat in time as the resin is 
absorbed by the wood. In hardwood, the 
resin doesn't give much of an advantage 
since it tends to rub off as the nail is driven. 
On a per-nail basis, box nails cost consid- 
erably less than common nails. 

Use duplex nails for temporary construc- 
tion jobs. These double-headed nails are 
driven in up to the first head and later 
clawed out using the second head. Duplex 
nails have far greater holding power than 
common nails driven partway home. They 
cost about the same as galvanized nails. 

Spiral nails produce about four times the 
withdrawal resistance of ordinary common 
nails, particularly when driven into green 
wood that later dries. These nails come 
under a variety of names: spiral flooring 
(0—3 in.), pallet (1%%—4 in.), truss-rafter 
(2—4 in.), pole barn (2!5—6 in.), and "com- 
mon" (2—6 in.). 

Spikes. Nails that are longer than six 
inches are called spikes. Common spikes 
are difficult to drive without drilling pilot 
holes. They also tend to split the wood and 
will bend if not driven carefully. Special 
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Wood-lap-siding nails have small heads that 
should be hammered flush or set slightly. Here, 
8d nail is used for nominal-one-inch siding. 


Plastic-panel nails go through raised parts of : 
corrugated panels, not valleys. Drill pilot hole 
and use wood scrap as support while driving. 


Ardox log spikes are spiraled and hardened 
to reduce splitting and increase holding 
power. They are often used in log cabins 
and railroad-tie retaining walls. Gutter 
spikes have ferrules, or metal jackets, to 
prevent deforming the guttering as it is 
fastened to house fascia. The spikes are 
commonly aluminum with a Scotch 
shank. 

Masonry nails. To fasten rough wood to 
cinder block, cement block, or poured con- 
crete you must use these hardened nails. 
They are made in a variety of shapes and 
sizes. Select length so that the nail pene- 
trates ?4 to one inch into the masonry. 
Nailing tends to be messy, so use masonry 
anchors when appearance is important. 

Siding nails. À variety of nails are used 
for fastening siding to a house. The nails 
must all be corrosion-resistant, but the 
similarity ends there because each kind of 
siding material has specific nail require- 
ments. Aluminum siding requires alumi- 
num nails to prevent corrosive dissimilar- 
metal reactions. The nails must also have 
big flat heads because aluminum siding is 
hung loosely on the house, never fastened 
down tight (the siding will buckle ifit is not 
free to expand and contract with tempera- 
ture changes). Vinyl siding is hung the 
same way and with the same nails. Wood- 
lap siding requires nails with sunken 
heads, so they can be driven flush with, or 
set below, the wood surface. Tongue-and- 

Continued 


Tongue-and-groove siding requires hot-dipped 
galvanized finishing nails driven at an angle. 
Countersink nails before adding next board. 
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effective 
weapon 
ainst 


If your 
fight to keep 
energy costs 
down has 
become a losing 
battle, arm 
yourself with a 
new weapon — 
Lifetime " brand 
caulk from Red Devil. 
Made oftough acrylic 
and moisture repellent 
silicone, Lifetime 1s one ofthe 
best and most economical ways 
to help save energy. And Life- 
time is the only caulk warranteed 
for as long as you own your home. 
To find out how Lifetime can 
help you save energy, ask for our 
booklet "Lifetime caulk is here" 
anywhere Red Devil products are 
sold. Or send a stamped, self- 
addressed, business-size enve- 
lope to: Red Devil Inc., Box 155L, 
Union, NJ 07083. With our 
Lifetime brand caulk and booklet 
you can win this battle on the 
home front. 


& 


Red Devil 


Red Devil, Inc., Union, NJ 07083 
WE'RE SOLD ON QUALITY. 
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groove siding is nailed with finishing nails. 
Texture 1-11 plywood requires ringed sid- 
ing nails for extra holding power. Cedar 
shakes have their own special nails. 
Roofing nails. Asphalt or fiberglass shin- 
gles need these nails, which are hot-dipped 
galvanized and have very wide heads. 
Choose nails that are long enough to pen- 
etrate through the roof sheathing. Roofing 


. nails are also useful for fastening electrical 


boxes and cable clamps to studs and joists. 
Cedar-shake and slate roofing use special 
nails designed for those materials. 

Flooring nails. These include hardened 
cut nails with very small heads and hard- 
ened spiral nails. The spiral nails have less 
tendency to split wood. Strip flooring can 
also be installed with mallet-powered sta- 
plers. Parquet flooring can be nailed but is 
usually put down with mastic adhesive. 

Drywall nails. Used to attach gypsum 
board to wood studs, these were, until 
recently, made with smooth shanks and 
were blued, or “sterilized,” to eliminate the 
nail taste when stored in the mouth. The 
smooth nails didn’t hold well in the studs, 
and nail-popping was a common drywall 
malady. Now these nails have annular 
rings for greater holding power and they no 
longer come tastelessly blued. 


Scotch finishing nails have superior holding 
power, but they're for indoor use only. Outside, 
use non-rusting galvanized finishing nails. 


Chevrons make good temporary fasteners for 
mitered flat corner joints. To hold effectively 
they must be used on both sides of the wood. 


Finishing nails. For installing trim and 
cabinetmaking these are a necessity. They 
are made of lighter-gauge wire than com- 
mon or box nails, and they have much 
smaller heads. The small heads, only about 
a third larger than the shank of the nail, 
are easily punched below the surface of the 
wood with a nail set so the hole can be filled 
and hidden. The top of the nail head is 
depressed or cupped to receive the end of 
the nail set. Finishing nails are made in 
sizes from 2d (l in.) to 16d (3'4in.). They are 
also available galvanized and Scotch. 

Hardened, grooved, and painted panel 
nails, which come in 1- and 15%-1п. sizes for 
use with paneling, make excellent finish 
nails with high holding power. They can be 
driven (with care) in cinder-block masonry. 

Smaller finishing nails are called brads. 
They measure ' to 1'5 inches, and each 
length is made in several gauges. Some 
brad sizes are available galvanized. Nails 
of the same size range but with flat heads 
are called wire nails. 

Weatherstrip nails. Plastic, bronze, and 
metal-edged weatherstrip is usually at- 
tached to door and window frames with 
small copper-clad nails. For better holding 
power, small ringed bronze boat nails are 
avallable at boat dealers. 


Masonry nails can be used to attach sleepers to 
a concrete floor to support wood floorboards. 
Nails should penetrate 3/4 inch into concrete. 
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Squeaky floor or steps? Use hardened spiral 
flooring nails. First drill an undersized pilot hole, 
drive the nail, then countersink and putty. 
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Tacks. There was once a distinction 
between carpet and upholstery tacks, but 
now they're simply tacks. Their unique 
points have a protruding barb that can be 
hand-inserted in the work to position the 
tack for hammering. Blued steel tacks are 
commonly used, but they can rust. Non- 
rusting aluminum and copper tacks are 
also available. Specialized tacks include 
decorative upholstery tacks and bill post- 
er's tacks for putting advertising and elec- 
tion posters on utility poles. 

Joint fasteners. Chevrons, corrugated, 
and Skotch fasteners are used for butt and 
miter joints on flat pieces of wood. They 
should be regarded as light-duty and strict- 
ly temporary fasteners. A clamp nail, how- 
ever, works as a spline to tightly fasten 
mitered and other joints without glue. 
They are widely used in commercial furni- 
ture making, and require a special kerf 
made by a 22-gauge table-saw blade sold 
for the purpose. 

In addition to these major categories, 
there are a number of unusual nails for 
specific jobs. Underlayment nails have 


small-diameter but thick heads and ringed 
shanks to get a tight grip on subflooring 
and underlayment. Cap nails, used with 

Continued 
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Steel cut tacks attach upholstery fabric to sofa 
easily with magnetized tack hammer. If rusting 
is a problem, you should use aluminum tacks. 


Plastic-sheathed electrical cable should be fas- 
tened with special staples (left). Metal staples 
(right) are okay for metal cables. 


Its magnetized, triple-slotted head lets you 


.PEN/KNIFE. 


| Take it everywhere. „A p. 
It looks like an expensive pen. Works like a knife. 


` The new X-Calibre RT 
Pen /Knife. Press the top and 
out pops the blade. Press the 
clip button and it safely retracts. 
It actually works faster, better than 
scissors. Soft black satin finish. Witha 
durable stainless steel blade. Anda 


hundred different uses. 


Get a Pen/Knife tor yourself or a friend. Ask for 
the new X-Calibre RT retractable-blade knife. Gift 
boxed. At fine art, hobby and stationery stores. Or 
send $7.99* plus $1 for postage and handling to Dept. 10: 


QUCACTO 


45-35 Van Dam St., Long Island City, NY 11101 


*NY residents add appropriate tax. 


Send your check or money order 
(no C.O.D.'s) to 


Ю.О. 


MERCHANDISING 
Dept. 59-3110 500 N. Dearborn St., 
Suite 524, Chicago, IL 60610 
1 (Illinois residents add 6% sales tax.) 
3 Please send “Pro's Hammer" (s) 

3 B at $19.95 each, plus $2.25 each for 
shipping and handling. (Illinois 
i residents add 6% sales tax.) 
[] Check Enclosed Г] MasterCard 
0 O visa O American Express 
[] Diners Club 
Credit Card Мо. __ 
Card Expires 


start flat head nails, finishing nails—even 
brads —without risking your thumb! The 
secret is in the carbon-steel head which is 
permanently magnetized to start nails with 
only one hand. Its precisely grooved head 
holds any nail, leaving your other hand free. 
Even the claw has been redesigned for 
twice the nail-pulling leverage of ordinary 
hammers. And if that isn't enough, it hasa 
hollow steel handle for added strength, 
plus a cushioned, rubberized, shock- 
absorbing grip that can t slip. 


No Risk Trial Offer We're so sure that you ll 
find that the "Pro's Hammer" makes every , 
other hammer obsolete that we'll let you 


try itfor 15 days and if you aren't 
completely satisfied, just return it for a 
full refund. Use the coupon to order 
your "Pro's Hammer" (plus a few 
more as gifts)... today! 


Name __ 
Address 
City 
state 
signature 
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~ One hand operated 


STAPLE GUNS 


All-purpose,  profes- 
sional staple gun with 
powerful hand compres- 
sion staple driving action 
for 1,001 heavy duty jobs 
— like installing ceiling 
tile, insulation, weath- 
erstripping, vapor bar- 
riers, etc. 


Model ЕТ-50 
ELECTRIC 


=== КО 
„== " aw" 
„î Operates 
i on any 
170 Volt 
AC-60 Cycle 
x — Outlet. 


| Handy 
Homemaker 


Lightweight electric staple 
gun that works on standard 
household current. Easy- 
squeeze trigger-fast oper- 
ation makes it tireless for 
women to use as well as 
men. 


Manual or electric... Arrow Staple Guns make 
fast, effortless work of those do-it-yourself home 
fix-up projects! Easy one hand operation leaves 
other hand free to hold, stretch and control ma- 
terial for that professional finishing touch... 
whether you're a home handyman insulating an 
attic or a handy homemaker covering a valance. 
Both models use Arrow No. T-50 staples in 6 
sizes: 1/4", 5/16", 3/8", 1/2", 9/16" and Ceiltile. 


Available at all leading Hardware, Home Center 
& Discount Department Stores everywhere. 


Arrow Fastener Company, Inc. 
211 Mayhill Street, Saddle Brook, N. J. 07662 
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light-density rigid insulation, have steel or 
plastic caps under the heads to provide a 
thermal barrier and seal the facing. Sta- 
ples come in many varieties for various 
jobs; they're especially useful for fastening 
electrical cable. Truss nails are stubby for 
use with truss plates, joist hangers, and 
other carpentry connectors. Plastic-panel 
nails have neoprene washers under the 
heads to provide a weatherproof seal for 
transluscent plastic roofing and siding 
panels. Horseshoe nails are useful for 
stained-glass work besides their obvious 
use. Escutcheon pins are miniature brass 
nails used with decorative hardware. 
Where do you find Scotch, truss, spiral, 
and other one-step-from-the-ordinary 
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Order from chaos. Left column: spikes; carpen- 
try connector (truss) nails; staples; hot-dipped 
galvanized roofing nails; ringed and spiral plas- 
tic-panel nails; hardened spiral and cut flooring 
nails; traditional cut nails. Middle column: fin- 
ishing nails, brads, and wire nails; common 


nails; common-nail substitutes (truss and rafter 


nail, pallet, common, and flooring spiral nails, 


nails? The best source is the manufacturers 
themselves. Look through the catalogs of 
Bethlehem Steel, National Nail Corp., 
Clendenin Brothers Inc., Philstone Nail 
Corp., Tremont Nail Co., Hillwood Manu- 
facturing Co., or other nail makers. 
Unfortunately, most manufacturers 
won't sell in units of less than 50 pounds, 
which is usually too many nails of one size 
for a consumer to buy. If that's your case, 
hunt out building-supply houses that cater 
to contractors. They also sell primarily in 
50-pound boxes, but they often have open 
boxes for sale by the pound. Finally, try 
large hardware stores with industrial 
accounts. They carry a lot of specialized 
nails. 
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duplex nail, апа box nail); copper common 
nails; spiral common nails; horseshoe nails. 
Right column: aluminum and galvanized siding 
nails; truss and rafter nails; escutcheon pins; 
masonry nails; blued and ringed drywall nails; 
weatherstrip and boat nails; tacks; joint fasten- 
ers (Skotch joiner, corrugated fastener, clamp 
nails, and chevron); steel and plastic cap nails. 


THIS IS 
STICK-UP 


DAP Panel Adhesive is the quick 
and easy way to stick up wood paneling, 
drywall and trim. Also perfect for 
replacing roof shingles, and \ 
installing stair treads, risers, subflooring | 
and thresholds. Bonds solidly to » \ 
wood, plaster, sheetrock and metals? |i. 
Long lasting. Нар) ИЧҮҮ 


Americas Handyma 
& 1980 DAP Inc. DAP iia ШАЛУ id DAP rhe j 
Dayton, hib 49. ol Subsidianyiot йч, Ape 


Heat test 
for lead 


To join a bell-and-spigot drainpipe connection the proper way, you 
insert the spigot end of one pipe into the other pipe's bell, then 
wedge oakum into the joint with a yarning iron. Next step is to 
pour molten lead into the joint. 

It's important that the lead be at the correct temperature. If it's 
too cold, it may solidify before filling the joint. If it's too hot, it may 
oxidize or cause other problems. How do you tell if it's at the right 
temperature? 

A piece of newspaper makes an excellent "thermometer." At 

pouring temperature the lead will cause the paper to turn toast- 
brown (see phar If it’s too hot, the paper will char or burst into 
as flame. 
м Aa O After the lead 
has cooled in the 
joint, pack it down 
with a caulking 
iron. 

Be sure when 
melting the lead to 
heat the ladle be- 
fore putting the 
lead in. Also be sure 
there is no moisture 
present on the ladle 
or the pipes. Other- 
wise the molten 
lead will pop and 
spatter when it 
makes contact with 
the water.—Rich- 
ard Day 
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Angle-iron 
extension 


Using your radial-arm saw to cut several long pieces of wood to 
identical lengths? If the pieces extend beyond your saw table, you 
can't clamp a stop to your fence—unless you extend your fence as 
shown. You need two C-clamps, angle iron, and a block of wood. 

Clamp the angle iron behind your fence, as in the photo below. 
Now take the small block of wood and clamp it on the vertical leg of 
the projecting angle iron. The block serves as a stop, ensuring all 
the pieces of wood will be cut to the same length. 

To adjust the wood block initially, clamp it loosely enough 80 you 
can slide it by tap- 
ping with your 
hand. Cut one of 
your workpieces to 
the length desired, 
turn off the saw, 
and butt the piece 
against the blade. 
Tap the block 
against the board's 
projecting end and 
tighten the clamp. 
Now when you 
move the next piece 
against the block it 
will be positioned 
exactly where it 
should be for cut- 
ting to the predeter- 
mined  length.— 
Louis Hochman 
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DRAFT GAUGE 


| Draft Gauge 


Permanently mounts on stove or furnace pipe, 
measures draft continuously, indicates fire conditions. 


а crawl space 


According to the Small Homes Council, if a 
crawl space is not properly treated, insulat- 
ed, and maintained, it could become a 
source of moisture, cold air, and even ter- 
mites in your home. 

Whether you have an open or closed 
crawl space, floor moisture, especially from 
a dirt floor, can create a musty odor, mold, 
or condensation on walls, windows, and 
sheathing. This can be prevented, howev- 
er, with a vapor barrier. Smooth the 
ground and cover it with a four- to six-mil- 
thick polyethylene film. Run the edges four 
to six inches up the walls and secure with 
sand or bricks. Where more than one piece 
of film is needed, lap the edges four to six 
inches (sealing is not necessary). 

In open crawl spaces—those ventilated to 
the outside—the temperature often ap- 
proaches that of the outside air. Naturally, 
you must insulate all heating and cooling 
pipes or ducts that pass through this space 
to prevent excessive energy loss. If the air 
ducts are also used for air conditioning, the 
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STOVETEMP ^ 
THERMOSTAT 


Chimgard® @ =. 
Thermometer p" 


Durable "Energy Meter,"shows efficiency 


ranges, magnetic, attaches instantly. 


available at many dealers 


Condar Co., Box 6 PS, Hiram, Ohlo 44234 


insulation must have a vapor barrier out- 
side of the insulation. 

To prevent heat from escaping through 
the floor above an unheated crawl space, 
additional insulation is needed. If the out- 
door design temperature is minus 30 
degrees F, the resistance (R-value) of the 
insulation should be at least R-19; for zero, 
R-13; and for 30, R-7 or better. Most foil 
and polystyrene-foam pipe insulators have 
a vapor barrier built in. 

With a closed crawl space, insulation is 
not needed around heating ducts, although 
it may be necessary to insulate cooling 
ducts to prevent condensation in summer. 
Ifthe temperature ofthe crawl space can be 
maintained within five degrees of the room 
above it, the surface temperature of the 
room's floor will be comfortable. To do that, 
the box sills (headers), end joists, and walls 
must be insulated (see drawings). 

There's only one way to prevent ter- 
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mites: constant inspection. A termite 
shield—a strip of metal between the con- 
crete foundation and wood—forces them to 
build shelter tubes to reach the woodwork 
from the ground. 

If you'd like its booklet, send 50 cents to 
the Small Homes Council, U. of Illinois, 
One E. St. Mary's Rd., Champaign, Ill. 


FOUNDATION-WALL 
CONSTRUCTION 
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MASONRY 
WALL САР 


| 8-INCH MASONRY 

WALL OR 86-INCH 
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NRI can show you how 
to make money 
repairing small engines? 


There are 50 million small engines out 
there, and many are waiting for qualified 
servicemen to fix them. NRI can give you the 
training you need to cash in on this opportun- 
ity, and you learn at home in your spare time, 
at your convenience. 


Includes 5 HP Engine 

You learn by doing with NRI "hands- 
on" training. As part of the NRI Master Course, 
you get a brand-new 5 HP Tecumseh commer- 
cial engine to work on. You learn to diagnose 
problems, tuneup and adjust, even tear down 
for valve and ring jobs. And your training 
includes professional tools like an inductive 
tachometer, volt-ohm meter, torque wrench, 
valve spring and ring compressors, complete 
wrench set, and more...all to equip you for 
learning and earning. 


Choice of Two Courses 

NRI's Basic Course puts special em- 
phasis on lawn and garden equipment, teaches 
you the theory and practice of ignition, lubri- 
cations, cooling, and starting systems. Its 30 


— 


There's plenty of opportunity for 
the man who can service 
mowers, garden tractors, chain saws, 
outboards, mopeds, motorcycles, 
snowmobiles, etc. 


“bite-size” lessons con- 
centrate on one subject 
at a time to let you 
move at your own pace, give уоп 
greater clarity and faster learning. 
The same teaching techniques give you 
advanced training on the 45-lesson master 
course...training in the repair and servicing 
of a wide range of other motors including 
generators, industrial equipment, even motor- 
cycles. You learn to service electrical systems, 
transmissions, clutches, power take-offs, and 
more. 


Exclusive Factory Training 
Although not required for graduation, 
your Master Course includes five intensive days 

of optional training at the Tecumseh Factory 
Service School. Here, you'll work with master 
technicians and instructors, getting first-hand 


Air Conditioning/ 
Refrigeration/Heating 
with Solar Technology 

Covers both residential and com- 
mercial fields, including lessons on solar 
Î heating, heat pumps, etc. Complete with 
Г professional tools, including top-grade 
_ vacuum pump, system analyzer, tubing 
and joint tools, leak detector, and more. 

Electrical Appliance 

Servicing 

Good appliance people are hard to 
find. NRI trains you for your own full- or 
part-time business fixing everything from 
toasters to microwaves and refrigerators. 
Includes professional tools and instru- 
ments. 


Other income opportunities from NRI. 
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experience in subjects like solid-state testing, 
transmissions and transaxles, engine tear- 
down, two and four cycle carburetors, magneto 
theory, troubleshooting, and more. All de- 
signed to prepare you for success. 


Send for Free Catalo 

Find out for yourself how much NRI 
training can do for you. Send for the free 
catalog with all the facts, descriptions of each 
lesson, and factory training curriculum. No 
salesman will call. Get started on your future 
today! If postcard has been removed, write to 
address below. 


Auto Repair and Servicing 
A qualified mechanic can work just about 
any place he wants. NRI trains you at home 
from headlight to rear bumper with pro tools 
included. Approved by Richard Petty, NRI au- 
tomotive consultant. 


Building Construction 


Save up to 50% building your own home, 
get a better job, even start your own contracting 
business. Covers everything from foundations to 
rafters with practical projects emphasizing 
energy-efficient construction. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue, 
Washington, D.C. 20016 


We'll give you tomorrow. 


Í 
“Hl 


The 


oreframed 


aluminum way To 


window 
replacement 


According to the Architectural Aluminum Manufacturers Assn., 
there are more than three-quarters of a billion windows in U.S. 
homes. So how come you got the ones that leak air? Well, you’re 
not alone. 

Most homes still have single-pane windows that cost, it’s esti- 
mated, from $20 to $100 a year in heat loss through conduction and 
drafts. But you can cut that loss in your home by 50 percent or 
more, claims the AAMA, with new double- or triple-glazed win- 
dows. And window replacement can be simplified. 

Preframed aluminum windows are available in a variety of sizes 
and styles through local lumberyards or home-improvement cen- 


Remove molding and inside stops with a chisel and save for reuse. 


Remove spring balances, pull out bottom sash (above), and cut weight 
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ters. Basically, you measure the frame, carefully remove the old 
window, and install a replacement window system of matching 
size. There are no structural changes, so no carpentry is needed; 
you may not even need to repaint. And since the new window is 
installed from inside the house, you won't need scaffolding and the 
job can be done at any time. 

These photos show the simple procedure. The only tools you'll 
need are hammer, screwdriver, broad chisel, %-in. drill, square, 
plumb, light hacksaw, and caulking gun. Result: easy-to-operate 
airtight windows that save money and add to the value of your 


home. 
For more step-by-step photos, turn page 


ECT 


cords. Pry out parting stops at top and each side of the window frame, as 
shown above. This will allow you to slip out the top sash. 


FIRST TIME 
EVER oe 
BRAND NEW 

100% COTTON, 

LARGE ORANGE 

SHOP TOWELS! 


(approximately 16” x 16” 
when washed) 


x: i To encourage you just to 
ERR a от ee = try a set of Shop Towels. 

i — = we ll send you a valuable 
Surprise Free Gift — 
yours to keep even if Xy 
you return your 


ku RE Puer, re 
* mi ш, - 
E peu | a 
| й 
z 


P d ا‎ ^ 
d > J Т 
E E rio Г. | 
Р [| 


NG 80242 SPECIAL OFFER COUI 


\ 1 If not totally satisfied, you can return your order any time for a complete refund, including 
| shipping and handling. 


Send to & make remittance payable to: 
D.R.I. Industries, Inc., Dept. PS-108] 
11100 Hampshire Ave., So.. Bloomington, MN 55438 
A sets (72 Towels per set) @ $19.99 plus $2.90 shipping 
4 нү and handling for each set = $____ 
Be | | (MN residents add 5% sales tax.) 
F CHECK (^ || I've enclosed my check, money order or purchase order. 
| METHOD [7 Charge itto Г VISA Г MasterCard 
= |] American Express [_ Diners Club [ Carte Blanche 


ja E PAYMENT 
> 4 КАНО o o a Ep Boas 
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(AEMBER 
Айма AMERICAN 
HARDWARE MANUI ACTURE RA ASSOCIATION 


ТТ MDMA ина 
В ето F gg {т 
1 CoRSUMER 
№ e v MEARS 
- А асаана V! ^ нонки |! 


BMMA HURECT MAIL 
MAKE TENE ASSERTION 


REFERENCES... 
APO CHAM ER CF COMMERCE 
PEM. BANK 


| ORDER TODAY... IT’S EASY! 


Fill in order form and send with ( | 


“= Signature Х 
menie ree eric ia ag a degree 
Credit card buyers can also call uns 
our 24-Hour Toll-Free Order MISS First MI Last 
Number: 800-228-5000 ADDRESS 


Street & Number 


(In Nebraska 800-642-8777). 
TTE E mnc LDEREZL—————— RP. —————__—д/[[Ё 


MAG-40 


Window replacement 


[Continued] 


deri A 


After removing the new sash for easier han- 


dling, place the header expander on top of the the fin at the proper serration. 


If the frame has alignment screws, adjust them 
until both sides are plumb. If not, add shims at 
the center of both jambs until square. 


Push the window frame against the caulked 
blind stops and drive the first screw. Be sure you 
have the proper screwdriver at hand. 


eee наад 
-= a imma mts — اس‎ 


i = | i = 2 А, =] 


Apply caulking all around the window framing _ If an expander header is used, lift it to the top of 
as an inside seal. This, along with the blind-stop the opening. Drill mounting holes and insert 
caulking, will prevent any air leaks. wood screws to anchor the header. 
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frame. Or if the windows have fins, then trim After a trial fit, remove the frame and caulk 
against the blind stop at both top and sides. 


Once the frame is square, complete the installa- 
tion with additional mounting screws. Then you 
place both sash in their tracks. 


E e 


Replace the inside stops and molding, which 
were previously removed. Use care with the 
hammer—or you may not yet be finished. 


THE ONLY TOOLS YOU NEED TO 
HOOK UP A PEERLE 
O-IT-YOURSELF FAU 


Take the high cost of plumbing into your own two hands. 
í Because with т Peerless it’s easy to be handy. 


ply tubes into quick-con- 


j 1. All you alates the faucet into ће 2. Secure it with a крз» twist of the 3. Push Шр | 
deck... wrist.. nectors, tighten the coupling nuts. All | 
by hand. Everything is in the package. | 


Look for Peerless No Tools Hookup faucets | | 


in the specially marked packages. | 
* y packag ; Ве sure to look for the 
Peerless Water Filter at your 
Peerless Faucet dealer. | | 


© Copyright 1980 
Masco Corporation of Indiana. 


At helping you 


PEERLESS FAUCET COMPANY. A DIVISION OF MASCO CORPORATION OF INDIANA, 55 E. 11 = РО. BOX 40980. INDIANAPOLIS, INDIANA 4628 
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Be a winner twice — when you own or install a beauti- 
ful, energy-efficient Blaze King Stove or fireplace fur- 
nace, and when you win a prize in the Beautiful Blaze 
King Installation Contest. 

Blaze King, the Royal Family of Woodburners, is giving 
$10,000 in prizes for the most attractive Blaze King instal- 
lations in the United States. 

First prize is $4,000 cash; two additional cash prizes 
and 50 consolation prizes will be given. Just send a pic- 
ture of your installation with the official entry form (or 
facsimile) to Blaze King — and be a winner again. 

Blaze King makes 20 solid fuel stoves and fireplace 
furnaces. All are airtight, feature automatic thermostatic 
control, firebrick lining, optional Jet-Air” circulating sys- 
tem, five colors of interchangeable ceramics and the 
new Stay-Clean™ glass door. And all share the same 
beautiful patented design. Now let's see what Blaze King 
owners can do with that good-looking stove. 

So if your woodburner is a Blaze King, get that picture 
taken and entered right away. Entry forms are available 
at all Blaze King dealers.* Contest closes December 31, 
1984. 


*Or from Woodcutters Manufacturing, Inc., Rt. 4, Box 218, Walla Walla, 
WA 99362. Send a self-addressed legal-size envelope. 
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Insulation meter 
lets you know 
what you're getting 


тж. 


How's a homeowner to know that the 
loose insulation the contractor blows 
into the attic will provide the prom- 
ised R-value? Buyers of Rockwool 
Industries’ mineral-fiber insulation 
can have the job electronically me- 
tered. А state-certified-and-sealed 
scale aboard the installer’s truck 
(above) automatically weighs the in- 
sulation as it’s shot into the attic. 

The metering unit then prints out 
the actual amount of insulation in- 
stalled (as well as the installer’s 
name) on a multi-copy verification 
card, like the hand-copied sample 


. below. The signed-and-dated card is a 


permanent record that the job was 
done right. 


NAME James Eh Th ( Residence ) 
ADDRESS 30] Elm St Houston ,7™ _ 
7700, 


INSTALLER/DATE 


MANUFACTURER'S SPECIFICATIONS 


MANUFACTURER) Rockwool - 
TYPE INSULATION Leose. Insolation 


R-VALUE 
THICKNESS 
WEIGHT PER 50. FT. 


TOTAL AREA (SQ. FT. Gross) - 
TOTAL AREA (50. FT. Net) 
TOTAL WEIGHT (LBS) 
EXISTING INSULATION TYPE i : 
R-VALUE/THICKNESS за" — R-i) _ 
THIS INSULATION HAS BEEN INSTALLED IN CONFORMANCE WITH 
THE MANUFACTURER'S RECOMMENDATION TO PROVIDE AN 
R-VALUE OF ./V USING LOLE LBS OF INSULATION TO 
COVER 28 5 МЕТ 80. FT. OF AREA 
UNIT CERTIFIED INSTALLED 
NUMBER WEIGHT 


"^ 


and get a work apron 


Heavy-duty work apron 
free when you join! 


Want to build-it, fix-it, or do-it yourself? 1302 
Select 6 sensational books 


1211 


g for only $ 1 95 


(total value to $114.70) 


FREE 


1322 
List $14.95 - 


` MOBILE HOME 
“LIVING: 


ey Saving Gui 


List $16.95 _ 


[rim 


ji — et ү 


HOW TO CONVERT | 

ORDINARY GARAGES j 
INTO EXCITING E- 
FAMILY i ROOMS . 


HOW-TO 
ита A: 
= poem | Бии 
ph agente c ч 


| List $18.95 


| [| 
1032 M 
List$8.95 | 


List $19.95 


7 ve 
How-To Book Club... 


* Reduced Member Prices. Save up to 7596 on books sure to 
increase your know-how 

* Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

* Club News Bulletins. All about current selections—mains, 
alternates, extras—plus bonus offers. Comes 14 times a year 
with dozens of up-to-the-minute titles you can pick from 

* "Automatic Order". Do nothing, and the Main selection 
will be shipped to you automatically! But . . . if you want an 
Alternate selection—or no books at all— we'll follow the 
instructions you give on the reply form provided with every 
News Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling Membership obligation and 
qualify for discounts on many other volumes 

* Bonus Specials. Take advantage of sales, events, and 
added-value promotions 

* Exception al Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute info 


List $14.95 


«E грата List $10.95 


1264 
List $16.95 

1134 а 
List $14.95 | 


ry BEÎ rosso tot try 1 


List $19.95 


T THE COM! DLE ТЕ з - 
HANDBOOK O 
PRACTICAL CAR 
REPAIR 


1247 


2074 
List $9.95 


1029 
List $15.95 


1257 
List $15. 35] 


1081 
_List$14.95 — — 


- 1214 
List $15.95 


1153 _ M 
List$15.95 65 


Oren BOOK CLUB 


, Blue Ridge Summit, PA 17214 


Please accept my Membership in How-To Book Club and 
send the 6 volumes circled below, plus my free work apron. | 
understand the cost of the books selected is $1.95 (plus 
shipping/handling). If not satisfied, I may return the books 
within ten days without obligation and have my Member- 
ship cancelled. I agree to purchase 4 or more books at 
reduced Club prices during the next 12 months, and may 
resign any time thereafter. 


1029 1032 1081 1087 1097 1105 1134 1153 
1196 1210 1211 1214 1238 1245 1246 1247 1257 
1264 1268 1269 1302 1304 1322 1360 2074 


Name Phone 
Address 

City 

State “ip 


(Valid for new members only. Foreign and Canada add 20%,.) 


"1268 
List $18.95 


` 1246 
List $19.95 


1196 
List $12.95 


List $15.95 


PSHT- 1081 E 


By attaching our Mill Table to your drill press 
you can perform facing, slotting, milling and 
drilling operations on almost any machin- 
able material. The Mill Table allows precise 
positive movement of any workpiece in two 
directions, just like a full size milling ma- 
chine. Adding our Swivel Vise - as shown 


above - lets you hold small or round parts 
and adds angle machining to the operations 
you can perform. 
MILL TABLE - 17" x 5.5" work surface, alu- 
minum construction, satin anodized, 11" x 
7" travel, wt. 10#, $69.95 + 3.00 S&H. 
SWIVEL VISE - 3" jaws, alum. const., satin 
anodized, wt. 7#, $39.95 + 2.00 S&H. 
END MILLS - Four flute HS steel, s, 3s, & 
4" dia., any 3 for $13.95 PPD. 
VISA & MASTERCARD ACCEPTED - In- 
clude all numbers, dates and signature. 
Michigan residents please add 4% sales tax. 
Satisfaction guaranteed. If you are not 100% 


pleased with your purchase, you may return it for a 
full refund. 


M. J. LAWRENCE, INC., Dept. 110 
P.O. Box 118B, Washington, MI 48094 
313-798-3598 


World Famous 


GRWEN 


The Precision Watch Since 1874 


LCD QUARTZ 
Dual Display 


Alarm Chronograph 


„б 8215 |Dn Ov 


Stopwatch times to 
24 hrs., 59 mins., 
59.9 secs. 


24 hr count-down 
timer 


Calendar Month 
& Day 


Two Time Zones 
12 or 24 Hour Format 
Ultra Slim (5.5 MM flat) 
1 Year limited warranty 


LIST SALE 
515° pRICE 3850 
Goldtone add $1.25 


DORYCO 
3702 Kennedy Blvd. 
Jersey City, N.J. 
07307 


epi ,*/ | sensDeuJ esp? 
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HOUSEPOWEI CLINIC 


By EVAN POWELL 


Solid-fuel heating safety 


The increasing use of wood- and coal- 
burning stoves has been accompanied by 
a proportional increase in residential fires. 
Reports from fire marshals and inspectors 
agree that the large majority of these fires 
are caused by improper equipment instal- 
lation and use. 

Obey these eight commandments and 
you'll minimize your risk: 

9 Select equipment that has been safe- 
ty-tested and carries a UL label or the 
equivalent from another independent 
testing lab. 

© Follow—to the letter—the manufac- 
turer's instructions for installation and 
use. 

© Have your installation inspected by 
your local building or heating inspector. 

© Install a smoke detector near the 
stove and in other critical areas. 

9 Visually check the chimney frequent- 
ly for creosote buildup. 

© Once a day, open the intake regula- 
tors and let the fire burn hot for about 15 
minutes. This burns off deposits, reducing 
creosote buildup. 

9 Use the stove only on cold days; 
burning on warm days is inefficient and 
generates tremendous amounts of creo- 
sote. 

® Never use a stove or chimney that 
needs repair. 


This season, electronic technology can 
give you an added measure of protection. 
The Chimney Fire Alert is a solid-state 
device that constantly monitors internal 
flue temperatures via a thermocouple that 
screws into the smoke pipe a few feet 
from the stove. The thermocouple is 
plugged into the monitoring unit with a 
10-foot cord (up to 200 feet can be 
ordered). 

To use it, determine the highest temper- 
ature of the flue during a normal burn 
cycle, then set the control (adjustable 
from 500 to 1,200 degrees F) about 100 
degrees higher. If the stove gets hotter 
than the temperature you set, the alarm 
(an 85-dB buzzer) sounds. 

simple bimetal chimney-temperature 
alarms are also available, but this elec- 


tronic system does much more than warn 
of chimney fires. Its accurate readout can 
also be used to judge the efficiency of the 
burn rate. The Chimney Fire Alert is $79.50 
from Vermont Technology Group Inc., 
RFD 1, Box 80H, Morrisville, Vt. 05661. 


GE's DIY fix-it system 

General Electric has just launched its 
Quick Fix System, the most comprehen- 
sive program ever developed to help you 
with do-it-yourself appliance repairs. The 
program covers ranges, refrigerator- 
freezers, dishwashers, washers, and dry- 
ers. It centers around the five step-by-step 
manuals | told you about in the December 
'80 "Housepower Clinic." In addition, spe- 
cial display racks will contain 116 parts in 
special packages that include step-by-step 
instructions and are color-coded to the 


mar 


uu rr. 


manuals. The manuals are $6.95 each and 
available at dealers or from General Elec- 
tric Co., Box 1000, New Concord, Ohio 
43762. Add a $2 shipping charge (for one 
to five books) when ordering from GE. 

Each manual includes safety precau- 
tions, notes on tools required, step-by- 
step photos of the repair sequence, and 
symptom-and-diagnosis charts. 

Based on my own sampling, comparing 
parts prices with the cost of a repair job by 
a qualified technician, some routine jobs 
could cost only 10 percent as much if you 
did them yourself. 


Q&A Refrigerator 

freezes 

My 20-year-old Sears 106.k12E-D refriger- 

ator has started freezing in the refrigerat- 

ing compartment. Even with the thermo- 

stat turned down, it drops to 30 degrees 

inside before shutting off. The door gasket 

is tight and the thermostat cycles the com- 

pressor on and off, but it’s just too cold. 
Melvin Maurer, Chalfont, Pa. 


The k12E models have a cycle-defrost 
refrigerator compartment, meaning that 


the thermostat allows the temperature on 
the evaporator plate to rise well above 
freezing before turning the compressor 
back on. The sensing tube of the thermo- 
stat must be clamped tightly to the plate to 
work correctly. Check this first. 

Another possibility is a slight refrigerant 
leak that prevents the last portion of the 
evaporator plate (where the thermostat 
sensing tube is located) from getting as 
cold as the rest. If the freezer compart- 
ment is extremely cold—below 10 de- 
grees—that's the problem, and the repair 
required wouldn't be worthwhile on a unit 
this old. 

But if both items prove okay, your prob- 
lem is probably a bad thermostat—and it's 
stil! available as part no. 482136. 


Cleaning stove windows 


| thoroughly enjoy the glass windows on 
my Buck wood stove—until they become 
smoked. | was told that oven cleaner 
removes this buildup; it did, and removed 
the paint on the stove's front plate, as 
well. A friend suggested scraping with a 
razor blade, but this didn't work because 
the glass is textured. 

Tami Jenkins 

Raleigh, N.C. 


Keeping the wood back a short distance 
from the door allows more air flow and 
keeps the glass cleaner longer. While a 
razor blade will clean smooth glass, it's 
not recommended: The slightest scratch 
can weaken the glass. As you've already 
discovered, oven cleaners are highly cor- 
rosive—except one. Get some of the Arm 
& Hammer heat-activated product. You 
spray or wipe it on (no rubber gloves 
required) while the stove is cool, then use 
the stove. After it's cooled again, wipe off 
cleaner and residue with water. It’s the 
best thing l've found for the job. 


Heat-pump humidifiers 


Last summer | installed a Coleman high- 

efficiency heat pump. Now I'm told that а 

humidifier will not work with a heat pump. 
Just how important is it? 

J. Perkins 

Salt Lake City, Utah 


Very! Used properly, a humidifier protects 
your home and furnishings. The moisture 
also makes you feel warmer at a lower 
thermostat setting, since humidity slows 
skin-moisture evaporation. 

A heat-pump humidifier must be de- 
signed to put moisture into the air at lower 
temperatures than with a gas or oil heat- 
ing system, but it can be done. І have one 
(also on a Coleman heat pump) made by 
Aqua-Mist Inc., Box N-4, Winston-Salem, 
N.C. 27105. Research Products Corp., Box 
1467, Madison, Wis. 53701, makes anoth- 
er model. 


Got a home-equipment problem? Write 
to Evan PowelliHousepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 


POP. RIVETOOL 


FOR COMPLICATED \ \ 
FASTENING JOBS... д \ _. 
RIVETS АВЕ FASTER, k z7. 
SIMPLER THAN NUTS. j: GD 
BOLTS, SCREWS. | 


No home should be 

without the Pop Brand 

Rivetool. Faster fastening 

of metal, leather, canvas, 

vinyl. Easier fastening 

because it fastens from 2 

one side..Surer fastening-  . 

rivets can't shake loose 

like nuts, bolts, screws. 1. ' 

Great for hobbyists, too. | EN .. 


Bostik 


CONSUMER DIVISION 


residing. PA 19805 EMHART | 3 


REVOLUTIONARY COATING FROM 
EUROPE GIVES HOMES "LOW ENERGY" 
HEAT AS THIN AS A COAT OF PAINT. 


NOVATRAK ELECTROCONDUCTIVE 
COATING CAN BE EASILY PAINTED ON 
WALLS, UNDER BATH OR KITCHEN 
TILES, EVEN BEHIND YOUR FAVORITE 
PHOTO OR PRINT, INSTANTLY CON- 
VERTING THESE AND A SCORE OF 
OTHER SURFACES INTO COMFORTA- 
BLE RADIANT HEATING DEVICES. 


BUSINESS OPPORTUNITY 


Proven after years on the European market. “NOVATRAK produces excep- 
tionally high profits." Make $30,000 part-time—$50.000 and more, full time. 


novatrak' 


the paint 
that keeps 


you warm 


Our "Starter Kit" contains absolutely everything you need to make your first 
sale. TOTAL COST $258.00. As your business grows and expands, TGI will 
continue assisting you with technological and market know-how. YOU RISK 
NOTHING?! Full 30 day money-back guarantee if not totally satisfied. (Less 
nominal restocking charges.) 


Visit “The World of Novatrak” showroom at our corporate offices or CALL 
TOLL-FREE (800) 235-5729; in California, CALL COLLECT (805) 963-5988 
and order your “Starter Kit” NOW! A FREE“Novatrak Fact Sheet" is available 
by writing: Tech Group International Inc., 132 E. Carrillo St., Santa Barbara. 
CA 93101. Telephone (805) 963-5988 Telex 658321 TGI USA. 
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TAKING CARE OF YOUR CAR 


By RAY HILL 


1~GENERAL MOTORS 


Need touch-up paint? First find your code plate 


To get your local body shop to mix touch- 
up paint that ts the color of your car, you 
need the numbers on the paint-code plate. 
On Chrysler cars, that plate is under the 
hood onthe left wheel-housing side shield 
or on the radiator yoke. With GM cars it is 
located on either the horizontal or vertical 
surface of the shroud upper panel on the 
left side of the body. The Corvette plate is 
an exception. It's on the hinge pillar of the 


x 
Removing a stuck caliper screw 


Is a frozen bleeder screw giving you a 
problem? Take the caliper off and remove 
all its parts (brake piston, dust boot, seal, 
etc.). Put the caliper in a vise and heat the 
area around the screw with a torch (wear 
safety glasses). Remove the screw with a 
box-end wrench. If you've already round- 
ed off the bleeder's flats, use locking pliers 
to unscrew it. Don't force it, though. 
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left door. Оп AMC cars it is on the left front 
door-lock pillar (below the door locks) or 
on the front-door body-hinge pillar. With 
Fords you'll find it on the rear face of the 
left front door. Some stores sell automo- 
tive touch-up paint. But if the numbers on 
the can don't match the numbers on your 
car's paint-code plate, the paint won't be 
the correct color. In that case, your body 
shop can mix the correct color. 


SM 
Finding a dead spark plug 


A timing light can be used for more than 
checking ignition timing. To spot a non- 
firing spark plug, attach the timing light's 
inductive clip to each plug wire and pull 
the trigger. When you connect to the miss- 
ing plug the light won't flash. The next 
step isto determine the cause of the prob- 
lem, such as a broken wire or a bad plug, 
and get the car to run smoothly. 


Elevating front-drive cars 


It's a convenient and common practice to 
place a floor jack in the middle of the axle 
housing to raise rear wheels so you can 
slip jack stands in place—but don't try it 
with a front-wheel-drive car without first 
referring to the owner's manual. On some 
front-drive cars the rear axle housing will 
bend, resulting in serious damage. Check 
your owner's manual to find the right jack- 
ing procedures for your car. 


Squeaking wheel 
A squeaking noise coming from a wheel 
(when the brakes aren't being applied) 
may be caused by a poor-fitting wheel 
cover. Remove it and see if the noise dis- 
appears. If so, sand the rim lightly. Then 
bend the wheel-cover tangs with pliers so 
they fit more tightly against the rim. Try to 
bend the tangs so each applies about the 
same amount of pressure to the rim. 
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` ОРТО $9.50 IN REFUNDS 
ON THE PARTS YOU USE THE MOST. 


$5.00 refund on a power-packed battery. 

These are money-saving offers on four 
of the parts every car needs to run its best. 
To take advantage of them all, visit your 
participating Motorcraft retail outlet 
before November 30, 1981. Motorcraft. For 
the future of your car. For sure. 


Motorcraft will give you up to $9.50 in re- 
funds to help you fight the enemy of your 
wallet — while taking care of your car. 

Get a $1.00 refund on an oil filter. A $1.50 
refund on 5 quarts of any Motorcraft Oil — 
including our new qas-saving oil. Up to 
$2.00 (25€ each) on spark plugs. And a 


FOR FOOTBALL FANS OF ALL AGES 


Keep time with your favorite NFL team 


LJ. т 
pa EE л 


ARNT _ 08 Colorful, quality NFL Team watches 
TROU E нато a (plus an alarm clock to kick 
off each day). 


#4109. LCD QUARTZ ALARM WATCH. Liquid crystal 
readout (Hour/minute/second; month/date, year and 
day of week.) Easy-to-set beep alarm and back light for 
| night viewing. Chrome case, steel bracelet. Name & 
logo of team plus NFL logo on face. Quartz crystal 

| accuracy. $39.95 + $3.50 shipping & handling. 


#4110. TEAMMATE® WATCH features clean white dial 
with team helmet in color, sweep second hand. Chrome 
case, stainless steel back. Imitation pigskin strap has 
color and texture of a football. $24.95 + $3.50 shipping & 
handling. 


#4107. YOUNGSTER’S MASCOT 
WATCH with team helmet in 
color on dial. Sweep second 
hand, chrome case, team color 
. vinyl strap. $19.95 + $3.50 
shipping & handling. 


#4108. LCD QUARTZ JUNIOR PRO WATCH gives 
continuous digital readout of time, with date or seconds 
available at the touch of a button. Chrome case, stainless 
steel back. Shows helmet and name of team. Face and 
vinyl strap in team color. $24.95 + $3.50 shipping & 
handling. 


All watches shown actual size. Alarm clock reduced. 


All 28 NFL Teams Available. By Code Number. 
CODE NO. TEAM NAME CODE NO. TEAM NAME CODE NO. TEAM NAME 


PITTSBURGH STEELERS ^ — NEW YORK GIANTS SAN DIEGO CHARGERS 
DALLAS COWBOYS 0 DENVER BRONCOS ST. LOUIS CARDINALS 
PHILADELPHIA EAGLES SEATTLE SEAHAWKS NEW YORK JETS 
HOUSTON OILERS |} ATLANTA FALCONS 03 BUFFALO BILLS 
LOS ANGELES RAMS ! MINNESOTA VIKINGS NEW ORLEANS SAINTS 
MIAMI DOLPHINS 1 DETROIT LIONS CINCINNATI BENGALS 
WASHINGTON REDSKINS OAKLAND RAIDERS 08 KANSAS CITY CHIEFS 
CHICAGO BEARS 02 NEW ENGLAND PATRIOTS SAN FRANCISCO 49ERS 
TAMPA BAY BUCCANEERS CLEVELAND BROWNS | BALTIMORE COLTS 

18 GREEN BAY PACKERS 


90-day Manufacturer's limited warranty. 30-day Money Back Guarantee from us. Use нал) coupon below to 
order. (Be sure to indicate team desired by number code.) Enclose payment or charge to your credit card. 
Please allow 4 weeks for delivery. 


— ЩЩ ë АА E ıı mı ıı — — — — СОЦ —] € —H EEE ë Á 


PO. Box 9668, New York, NY 10249 


#4111. DOUBLE- BELL Please send me the following NFL watch(es) or clocks: 

ALARM CLOCK kicks off 

each day. Has team Please add $3.50 per 
helmet in color. Metal item for shipping & 
case in matching team Aem ти Л 
color. 6” diameter. ; WI add applicable 


& handling. ب‎ = 
_ Charge to my L Visa L MasterCard ÛJ Amer. Exp. LI Diners 


| 
| 
| 
| 
$19.95 + $3.50 shipping | 
| 
| 
| 
| 


— M € LJ Enclosed $. 
nA اس‎ а.в | Ce ЕЕЕ 
| HS Officially Signature 
N L Licensed "ann 
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Articulated 
shop light 


SWING PIN | ——. 
N* 10-24 BOLT” 


N* 10-24 
BOLTS 
_f 3" LONG 


+. 'BQG. WOOD 
1 20"LONG 
(2 REQ'O) 


Fix TURE 


BAR s N 
— 8 
NIPPLE a с 
і Ls EA © aT. 


1 
LAMP N*IO-24 BOLT 
_ HOLDER 3" LONG 


I repair small appliances. Often I had 
trouble getting a light to shine exactly 
where I wanted it on the workbench. 
My solution: I designed and built an 
articulated shop light. It swivels in 
three places, and each of the joints can 
be locked in position with a wingnut. 
This allows me to position the light 
precisely. 

I built the light for under $12. The 
electrical components are readily 
available at hardware stores or at 
electric-supply houses. The two wood- 
en support arms are each 20 inches 
long. The single search arm that swiv- 
els between them is 10 inches long. 
This permits the light to extend out 
from the wall about 30 inches. All 
three arms are made from 374x34 
stock.—Richard Braithwaite 


LOG SPLITTER PARTS EE SEE 
2-STAGE CAST IRON GEAR PUMP POWER YOUR DREAM 


Supplies 101/2 GPM at 650 PSI until more LECTRICITY 
pressure is needed. Then kicks down to low- WITH SOLAR E 


er GPM and up to 2500 PSI. Right hand ro- COMPONENTS AND SYSTEMS 
tation (direct couple), 3600 max. $125 FOR REMOTE HOMES 


12 ibs. 
4-WAY CONTROL VALVES 
Built-in relief valve. 3/4" in-out ports, 1/2" cylin- 
der ports. Нет E102V 00 
With pressure sensitive detent, on return 
stroke you don't have to hold handle. Item 
E102VO. ERIS C ME | 
Double-Acting Cylinders 

31/2" bore, 18" stroke, 11/2 гой, 43 Ibs 

412% 24" stroke, 11/2 rod, 52 Ibs 

4x24x 13/4 Rod 


NEW ENGINES 
ud Tecumseh recoil start 3/4" shaft . 


B Tecumseh, recoil start, 1" shaft. 
10 HP Tecumseh, recoil start, 1" shaft . 
10 HP Tecumseh, electric start . 


Verticale Shaft Engines available. — . i | : 
Send $1.00 for catalog on Valves, ست‎ Hoses, Frames, Tanks, Send 53.00 for Catalog tO Dept. PS 


Miri наш Slides, Wheels or $5.00 for Catalog & Splitter Design & Fact 
T yenaytics Solarwest Elec 
NORTHERN H 
Б P.O. Вох 1221, Burnsville, wex tuc 


MN 56337. Hours are 9-6 ARH ARA (C A, FTF 
94-8310 PS-' 


A Superb New Gift 
Rich In Value, Modest in Cost 


A great alternative to the humdrum shirt and tie gift. Two of 
the most highly prized hand tools in the world - original, 
genuine CHANNELLOCK tongue-'n-groove pliers with blue 
plastic grips - nested in a sturdy, white box with clear plastic 
cover. The larger plier is the popular 912 inch size; the smaller, 
the handy 6'2 inch pocket size. 


Truly, a gift the receiver will warmly thank you for, now and 
years from now. 


CHANNELLOCK Gift Package No. GP-1. Ask your hardware 
supplier for this distinctive gift. 


CHANNELLOCK, INC. • Meadville, Pennsylvania 16335 
Meet The Rest Of The Family. Send For Our Free Catalog. 


OCTOBER 1581 
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WORDLESS WORKSHOP 


$50 to Ron Phelps of New Paris, Pa., for this idea. Send yours (with 
social Security no.) to Wordless, Popular Science, 380 Madison Ave., 
By ROY DOTY New York, М.Ү. 10017. Only purchased ideas can be acknowledged. 
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Pro's ТОО! 


for the home 
workshop 


When I compare this little Sears shap- 
er to the monster machine in my 
brother’s professional woodworking 
shop, it’s hard to believe it can do the 
same work. But it can. With a nine- 
amp motor turning its three-blade 
cutter at 18,000 rpm, the Craftsman 
shaper can put a smooth, clean cut on 
hardwoods like oak as fast as I care to 
feed them in. Not bad for a tool that’s 
priced under $150, including its one- 
hp motor. 

Naturally, this shaper won't hold 
up under all-day production work, but 
its motor has all ball bearings, so it 
should be more than adequate for 
home use. On top of that, the tool is a 
delight to use. The infeed and outfeed 
tables are each adjusted by double- 
locking stop nuts. The cutting head 
can be raised or lowered by convenient 
front-mounted controls. The spindle 
takes standard half-inch-bore cutters, 
and there’s even a reversing switch 
that lets you use the cutters upside 
down to increase the variety of cuts 


you can make. 
This reversing 
switch is covered 
by a safety plate 
to stop you from 
accidentally trip- 
ping it while the 
motor 18 running. 

The Sears tool 
does not have 
the spring-type 
work hold-down 
clamps found on 
larger shapers, 
but the instruc- 
tion book shows 
you how to make 
suitable substi- 
tutes with scrap 
wood pieces and 
a C-clamp. The 
instructions also 
show how to 
make the special 
fence you need 
for running work 
into the shaper 
on edge, rather than face down. To use 
the special fence you have to remove 
the standard infeed and outfeed fences 
that come with the shaper. These 
fences also come off whenever you 
shape irregular edges using the depth 
collars and starting pin. 

For most of us, a shaper is a now- 


Pus ina for the free chain must be postmarked na 
. RETURN TO 


Right now, buy any Poulan chain saw with a 16-inch bar 
and we'll send you an extra chain worth $23* absolutely 
free. Here's all you do to get it. 


ee ee 


Beaird-Poulan/Weed Eater Division Emeran Electric Со. Shreveport, LA 
Te recerme your free 18" chain return thie coupon along with the original bill af sale with purchase price of your 
Poulan chain saw circled plus the original warranty card found in the carton of your Poulan с 
coupon. sales slip, and warranty card from each product may not be mechanically reproduced and are not 
transferable. Good only in U.S.A. and Canada. Void where prohibited by law. Limit one chain per 
one Poulan chain saw with 16 inch bar length. Rebate requests that are illegal or that contain aeria altered in 
any way are automatically void. Saw must be pesa between September 15 and December 31, 1981. Your 


POULAN, PO. BOX 725, DEPT P LUBBOCK, TEXAS 79491 


and-then tool. It won't see nearly as 
much service as a table saw, for exam- 
ple. That's why this pint-size shaper 
makes a lot of sense—there's little 
need to tie up more money or space in 
anything bigger, yet it's up to handling 
just about any job we bring to it. 
—A. J. Hand 


hain saw. This 
purchase of 


er than December 31, Mx Please allow 6 weeks for 


Poulan Model No. 


— € — — — — — —— —] —M 


*suggested retail price 
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Slash fuel bills 
[Continued from page 108] 


ple glazing may be justified. Thermal 
shutters might be helpful (although 
Orr cautions that many of those on the 
market don’t perform well because of 
poor edge seals). If you achieve 
extreme tightness, an air-to-air heat 
exchanger [PS, Oct. '80] may be neces- 
sary to exhaust moist, stale air while 
saving its warmth. 

Only after infiltration has been sig- 
nificantly reduced should you begin 
insulating. If you insulate first, you 
might create a serious condensation 
problem resulting in mold, rot, or even 
collapsed ceilings. When you're ready 
to insulate, Orr suggests first attack- 
ing areas that have no insulation now 
and are easy to get at, then accessible 
spots that have some already but 
could use more, and finally hard-to- 
reach places that have none. Beefing 
up inadequately insulated walls is not 
likely to be worth the cost unless 
you're making major repairs. 

How much insulation should you 
use? Recommended minimum values 
for new housing in Canada call for R- 
50 in ceilings, R-30 in walls, and R-20 
in basements. These may not be possi- 
ble to achieve in most existing houses, 
but they're targets to shoot for in the 
snow belt. 

As for solar orientation, the last 
principle of super-insulation: For the 
most part you're stuck with the siting 
you have—but not completely. North- 
facing windows can be built over and 
new south-facing ones opened up. 
Solar gain plays an important role in a 
home's heat balance, and it should be 
carefully considered in any retrofit. 


Top Read feature 
allows easy viewing. 


Heavy-duty aluminum body 
resists warp, set, chemicals, 
rust and corrosion. 


ja 
"LA AL US NS RUN S 
yee ` 


Step by step 

Faced with all of these options, 
homeowners will have to decide which 
to pursue based on cost-effectiveness. 
The double-wall route is certainly not 
feasible unless it is part of an overall 


Super Doers are gaining a new renovation. Caulking and weather- 
level of satisfaction, with the help stripping are probably cost-effective 
| | in every case. The other elements may 

of Stanley. We have the precise or may not be, depending on the situ- 
level to match any job. Pocket ation. "One of the things we learned is 


that every house is unique," Eyre told 
me. "No hard and fast rules are possi- 
ble. The best approach is to do a little 


levels. Torpedo levels. Every size 
and shape level from a two-inch 


utility to 78-inch professional = bit at a time and constantly reevalu- 
levels -and everything in between. » - | : ate the results." | 

Do your level best on your next project, with help from Leland. Dange suggest, however, 

that economics should not be the only 

— The tools used by America's Super Doers. consideration. "Low-energy houses 


are more comfortable to live in, so it 
may be worth the extra expense to 
improve one's quality of life. Nobody 
questions the cost-effectiveness of in- 
©1961, Stanley Tools, Division of The Stanley Works. Super Doers is a trademark of Stanley Tools door plumbing." 
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At last, a magazine 
that explains technology. 


Á 
Technology Illustrated is an 4 subscription 
exciting new magazine that was ii rate of $9.95, or 
created because now, more than ever, write “cancel” on 
technology is part of everyday "ing. cs the back of the 


It's the first magazine to tamtn bill and return it 
really explain how d Af Va 4 to us. Even if you 
technology rans @ ` I ee don’t become a 
our energy, trans- A а злы Technology 
portation, communi- .— mn È pccmaenac Illustrated sub- 
cation, space, home compu- | PAY JE scriber, you may 
ters and much more .. . and | ELECTRIC Ta я! ^ H N keep the $2.00 issue FREE. Don’t miss 
Technology Illustrated does it = | CBR TUNE. AP - 2. (uu 4 a single issue. Order today. 

with beautiful full color photographs, lh Ti io : If the subscription order card is 


diagrams and illustrations that make 
exploring our future a bright, lively 
and stimulating experience. 

Each issue of Technology 
Illustrated presents technology on a 
personal scale by showing you in | 
simple, straight-forward language how 
technology is and will be working for 
you. You'll be entertained and in- 
formed by articles that will share the 
innovations that will. change your 
thinking and your life style. 


Did You Know... 


e You'll soon be able to talk 
back to your television . . . and it will 
listen. 


missing, simply write your name and 
address on a separate piece of paper 
and mail your order to: 

Illustrated, PO. Box 2804, Boulder, 
Colorado, 80322. 


possible for doctors to treat certain 
organs without painful surgery. 

e Home computers paired with 
your telephone will enable you to 
shop and bank from home. 


Special Introductory 


* Robots are already delivering Offer To X 
mail in offices and will soon become Charter Subscribers 
indispensable at home. Order your Charter Subscrip- 
* Laser beams Si, tion to Technology Illustrated now ECHNOLOGY 


will make it . — and we'll send your first 
— issue FREE. Review the 

issue. Then, when you 
receive your bill, either pay 


the special 1 year, 6 issue, 


We put 
technology towork 
for you. 


Yes, enroll measa 
charter subscriber. 


After I receive my FREE issue, I understand I may either pay the $9.95 
subscription rate, or write cancel on the bill and return it to you. Even if 
I don't become a subscriber, I may keep my FREE issue at no obligation. 


1 year (6 issues) for only $9.95. 


(Save $2.05 off the cover price.) 5PS24 
first issue a 


Send no money now! We'll bill you later. 


Subscriptions to Canada $15.00 per vear: all other countries $21.00 per year. Please allow 
4-6 weeks for delivery, 


Mail to: Technology Illustrated PO. Box 2804, Boulder, Colorado 80322 


PERSONALIZED Desk Clock Calendar 


ТЛ A GREAT TAX-DEDUCTIBLE EXECUTIVE GIFT... 
| 3 with name of your choice etched on саг acrylic! 
Order several now! 


® Beautifully personalized with name of your choice up 
to 20 characters! 

€ Comes to you tastfully gift-boxed! 

* Elegant clear acrylic design looks great with any 
decor — home or office! 

® Continuous LCD read-out alternates hour and minute 
with month and date . . . easy to see even in bright 
room light! 

€ Compact 3'A" high x 3" wide х 2" deep styling 
fits neatly on any desk or table! 

© Pre-programmed for 4 full years— you never have to 
adjust it except for leap years! 


This unique timepiece looks expensive. Yet it's only 
$19.95 plus $3.25 for shipping and handling. So, while 
you're ordering one with your own name, order several 
others as gifts! 


Use your credit card and call Г VEST Please send me бек Glock Calendars wih the Illuminated 
toll-free or send check with ү [ ] following personalized inscriptions (20 char, max.): 


thie can (Minois топа | address box 


be SON satisfied or (Please enter any additional names on a separate sheet of paper and enclose wit 
un 


Silver, Gold, Black & 
Burgundy! 


BONUS! Order now & , et 
get 6 color faces to match Ж. 
апу decor. Red, Blue, t : 


HM for refund within 15 | SE order.) After dusk, visitors to my new home 
` GALL TOLL-FREE | [ ] Enclosed is mycheckfor$S, — ^ ($19.95 each plus $3.25 each for ship- found it impossible to read the house 
800-621-5839 | ping and handling. zi residents, rh add 6% sales tax.) number. There were no street lights. 
(In Illinois, call 800-972-5858) | [ ] Please charge my: Master Card Visa account number: _ 1 . na . f | 
number 227 to operator. Call 7 | interBank #. dale Sig. ber box, which I have set to àutomat- 
days, 24 hours. | (please print) (Bank card orders must be signed) ically light up each evening and turn 
H PME Nu LLL ——— À—Á——— À——— off at midnight. 
E^ ASSOCIATES INC T 
701 E. Prospect Dept. 997 | ЮНЕ сыс сылы ы әш == ج‎ The first step 18 to cut the house 
Mount Prospect, IL 60056 — | city — State Zip number out of a piece of %-in. ply- 


wood. (I used a router with a number 
template, but a coping or saber saw 
would do the job.) Cut a sheet of Plexi- 
glas the same size as the number pan- 
el. Prepare five pieces of ?5-in. lumber 
for a light box (above). Rout a groove 
down the inside faces of the two sides. 4 
Screw a porcelain socket to the 


Beat inflation with underside of the top, attach a length of 


wire, then glue and nail top, back, and 

sides together. Now, slip the front  ' 
® panels up the slot to butt against the 
в. £N top and attach the base with screws (to 


permit disassembly foreasy changing + 
of the 715-watt bulb). Run the wire to 
your nearest electrical outlet, attacha w 
plug, and plug it into a 24-hour dial 
timer.—Rob Fish ' 


e IT’S EASY Use only the mix 

you need, and follow the mixing 
directions on the back of the bag. 
Use the ideas in the free SAKRETE* 
Project Booklet and build anything 
you can imagine! 


* [T'S ECONOMICAL Save, 
because you pay only for materials. 
And you increase the value of 

your home. E 


e IT’S REWARDING You'll get satisfaction and pride 
when you do it yourself. Projects can be done in your 
spare time, so always keep some SAKRETE on hand. 


* FREE SAKRETE PROJECT BOOKLET Ask for it at your 
approved SAKRETE dealer, or send 500 for handling to: : 
SAKRETE, Dept. P101, Box 17087, Cincinnati, Ohio 
45217.Then go out and beat inflation. 


I had tripped over skateboards left on 

the garage floor one too many times: 
After a few minutes in the scrap-wood | 
pile, I came up with this handy wall- 
mounted skateboard holder. Тһе five- a 
in.-long spacer blocks are nailed on 
through the back of the mounting 
board.—Brian L. Walters 


SAKRETE Cement Mixes — The pros’ choice. 


SAKRETE is the registered trademark of SAKRETE, ІМС. © 1981 
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Fuel oil prices are 
going up. Again. 


GOOD NEWS: 


INTERburner is here to 


help you use a lot less oil. 


You can't do anything about 
skyrocketing home heating fuel 
costs. 

But if you heat with oil, you can 
do a lot to cut fuel consumption 
—and still keep warm. 

You can get an INTERburner,™ 
the fuel-saving replacement oil 
burner. 

Though savings vary and de- 
pend on heating system efficiency, 
many satisfied INTERburner 
owners report cuts of as much 
as 40% in their oil consumption. 

Imagine—that's the same as 
saving 400 gallons out of every 
1000. 

You see, INTERburner has an 
exclusive, patented Turbo- 
Reversed Air System that gives 
a cleaner, hotter flame. 

And makes the most out of 
every precious drop of oil. 

What's more, INTERburner 
runs whisper quiet. 

There's also an Interrupted 
Ignition that lights the flame, then 
turns itself off to save on electrical 
power. 


Each INTERburner is factory 
test-fired and UL-listed. Parts are 
U.S.-made and easy to find. 

More good news: your local 
Qualified INTERburner Installer 
is ready—right now—to give your 
oil-heating system an energy 
audit absolutely free. And show 
you how much you can save with 
INTERbumer. 


Call Toll-Free 1-800-“1 AM COLD” 


m |NTERburner 


NAME 


Miserere ide КИЧ ER TOR PHE 

U.5. AND CANADA BY SLOAN VALVE CO. OF CITY 

ILLINOIS UNDER EXCLUSIVE LICENSE FROM 

БЕРЕТЕ OIL CO). AB OF NORRKOEPING 
WEDEN 


ADDRESS 


You'll like doing business with 
him. Hes professionally trained 


and committed to expert 


installation and fast service. 

Send this coupon for more 
information, Or call our toll-free 
number so we can put you in con- 
tact with a Qualified INTE Rburner 
Installer. Get the good news 
about saving oil—and money! 


BY SLOAN 


SLOAN VALVE COMPANY 
10500 Seymour Ave. Franklin Park, IL 60131 


Send me full details on INTERburner. 


STATE 


PHONE: area code__ "7. 


in Washington state 
call 800-562-2256 


ZIP 


| 


SHOP TALK 


By AL LEES 


Learning from chain-saw pros 


As | mentioned in my last column, the 
chain-saw "superbowl," dubbed by 
Homelite (its sponsor) the Tournament of 
Kings, takes place this year on the 25th 
and 26th of September in Carowinds 
Theme Park, just south of Charlotte, N.C. 
You're welcome to witness this annual 
two-day playoff featuring top chain-saw- 
ers from regional competitions. 

More than a sporting event, the tourna- 
ment offers a rare demonstration of tool 
skills and a chance to study professional 
techniques. To whet your appetite for this 
year's competition, we asked Neil Soder- 
strom, who writes for us on firewood cut- 
ting and covered last year's event, for a 
report on the action shown below: 

"Nine of 19 finalists survive the first 
day's elimination round. The tenth com- 
petitor will be the reigning champ from 
last year, when | saw two-time winner Roy 
Booth unseated by his son, Roy Jr. 

"Competition is in six events, four of 
which are shown here. Photo 1: Speed 
boring—Ron Johnson bores through an 
18-in.-poplar log to pop three balloons. 
Bore cuts can be tricky; novices shouldn't 
try them. But note the ideal stances here: 
feet spread, left elbow locked, thumb un- 
der handle, head to side of saw's path. 

"Photo 2: Tree felling—Bren Canfell 
dares kneel, as the faces of his notch 


close, because the pole is short. Note ideal 
step in stump at right, which prevents the 
tree from jumping back of its stump. Even 
so, in the woods you'd stand clear. 

"Photo 3: Steeplechase—Dave Geer is 
about to cut the third disc from one of five 
logs in this event—before he dashes to the 
next, lugging a revved-up pro saw. In the 
woods he'd shut it off between logs. 

"Photo 4: Speed cutting—Roy Booth Jr. 
(left) completes second of three cuts 
through a 20-in. log on his way to a win- 
ning time of 24.33 seconds. Even in the 
heat of competition, pros show proper 
respect for a potentially dangerous tool. 
Roy Jr. will be defending his crown 
against Roy Sr., who qualified (at the Cen- 
tral Oregon Timber Carnival) for this 
year's contest. Should be a show!" 

After reading Neil's report, we phoned 
Homelite for а. postscript: "With all our 
talk about pro chain saws," we said, "PS 
readers will ask whether they should buy 
one, trading up from the consumer saw 
they already own." Alan Levanson, mar- 
keting director for consumer products, 
told us: 

"Durability has to be the major differ- 
ence, once you realize that a typical con- 
sumer saw is designed to run well for 100 
to 400 hours, while a pro model must 
operate effectively for 600 hours or 
longer. Also, farmers and casual users cut 
wood only in favorable weather and on 
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flat, familiar terrain. The pro logger must. 
cut big timber under adverse conditions. 

“So every component in the pro saw 
must be designed and engineered for 
heavy-duty operation with minimum 
maintenance. More powerful engines 
mean heavier weight and increased vibra- 
tion. Bearings, crankshaft, piston rings, 
and oiling system must be made of more 
‘expensive materials. 

“Price differential can be considerable. 
Homelite sells eight different consumer 
saw models that can take a 16-in. guide 
bar; they run from $220 to $340. Our new 
pro 410 model with a 16-in. bar has a start- 
ing price of $480. 

"With consumer saws growing larger ` 
and more powerful, it's harder to tell the 
difference [photo abovel. Many experts 
classify any chain saw with a 3.5-cu.-in. 
displacement as a pro model. Our new 330 
consumer saw [being held] has 3.3 dis- 
placement. Few non-pros need more." 3] 
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“As spread out as this city is, there’s 
nothing more important to me than 
getting good gas mileage. And that’s 
something | count on Exxon products 
like Uniflog motor oil to deliver. Why, 
I've had cabs go over 200,000 miles 
with Uniflo in the engine. This 1981 
cab here has 19,000 miles on it already, 
and you'd better believe it's going to go 
a whole lot more." 

A lot of people have been satisfied 
with the results they get from Exxon 
motor oil. Super-premium 10W- 40 
Uniflo not only protects your engine, 


Look for all three Exxon motor 
oils where you shop for oil. 
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“Му cab fares better mn 
Exxon motor о,» u. 


Sale Texas | 


but it also gives you good gas mileage. | 
And now you can find the same gas- 
saving несше. in two more Exxon 
motor oils. Economically-priced Exxon 
Extra;,,lOW-30 multi-grade, and XD-3,,,, 
the heavy-duty SAE 30 grade oil. Both 
are designed for use in gasoline and 
diesel engines. 
Given the choice of Exxon’ s three 
oils, you can get / — : | 
the gas-saving 
qualities you want 
in the motor 
oil you need. 


TECHNA 


Can Put You 


in The Picture | 


Lost and hidden 
valuables are buried all 


around us! The Techna § 


TR4, a sophisticated 
metal locator, reaches 
thru dirt, sand, even 
solid rock to help you 
find those valuables! 
And with Techna's 
Discrimination System, 
fees YOU don't waste time on 
junk! Find coins, jewelry, 
and other valuables - - 
TELL TREASURE while passing over 
FROM TRASH! nails, foil, bottle caps, 
and other junk! 

With the TR4 you can find a single 
coin up to 10 inches deep, a bag of 
coins up to 2 feet deep, and larger ob- 
jects up to 6 feet deep! 

Ruggedly constructed--features in- 
clude large viewmaster meter, clear 
tone loudspeaker and adjustable 
aluminum stem. Tuning is fast and 
easy! 

For family fun or serious treasure 
hunting, TR4 is the one! If you are not 
entirely pleased, return the unit within 
30 days for a full refund. Comes with 
Full one year Limited Warranty (Copy 
on request) and complete instruc- 
tions. 

TO ORDER: Send check or money 
order For $89.95, plus $6.00 for ship- 
ping and handling To: 

DESIGN FORMAT, 11900 Montana, EI 
Paso, TX 79936. 


Visa, Mastercard, American Express 
Call Toll-Free 1 (B00) 351-2274. 
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Transmitter/Receiver | 


Before you buy a car stereo, video system, 


personal computer, home stereo, telephone, 
or home security system, you need enough ac- 
curate information to make an intelligent buy- 
ing decision. 


Get this information by reading the inform- 


ative CRUTCHFIELD Catalog. Easy to read ar- 
ticles and in-depth product comparison charts 
make it simple for you to buy sophisticated 
electronic equipment at low discount prices! 


Order your FREE copy today at no obligation! 


Select the ideal 
| Stereo for your car 


Learn all about 
personal computers 


Save by investing in 
your own telephone 


Save on the latest in 
home stereo 


Call or write now for 
your FREE catalog! 


Use the coupon below or call toll free 


800-446-1640 


In Virginia call toll free 800-552-3961 
ШЕ ШШ ШШ БН 1.83 4 M E E IJ 1 3 T 


ICRUICHRID 


send me your FREE catalog by 1 
Third Class Mail 


Rush me your FREE catalog! I'm 
enclosing $1 for First Class Mail 


Nama 
Address 
City 


State 


1 Crutchfield Park, Charlottesville, VÀ 22906 
Department P 
LLL И 


PS readers talk back 
[Continued from page 4] 


too much crop land is converted to corn. 
William J. Mallory, Elkhorn, Neb. 


The article mentions the possibility of a 
glut of distiller's dried grain (DDG). It's 
more likely that only those farmers who 
have their own use for DDG (or a ready 
market for it) would use corn for alcohol 
production. Most will plant other alcohol- 
producing crops, such as Jerusalem arti- 
chokes, potatoes, or sugar cane. 

Irving H. Selden, Tacoma, Wash. 


De Lorean's brainchild 


Three cheers for John Z. De Lorean 
['High-Tech Sports Car," PS, July]. Not 
only is this car aerodynamic, sleek, and 
fuel-efficient, but it also appears to be the 
safest automobile on the road today. | 
hope Detroit takes heed and strives to 
match this finely tailored machine. 
Bruce Hill, Westmont, Que. 


Trailblazing bridge 


Those Alaskans who are not pleased with 
statehood may have appreciated your 
caption for the picture of the asymmetrical 
bridge ["What's New,” PS, July], called 
the "first of its type in this country." But 
it should have been called "the first of 
its kind in the lower 48." The Capt. William 
Moore Bridge on the Skagway-to-White- 
horse highway in Alaska, an asymmetri- 
cal, cable-stayed span over a 110-foot 
gorge, was completed in late summer 
1978. The Ohio-to-West Virginia bridge 
pictured will not open before late 1982. 
Donald Kibbey, Columbus, Ohio 


Turning on tracks 


As a confirmed off-roader, | was interest- 
ed in the short item about the Globe Pow- 
er Trax conversion kit [What's New for 
your Car," PS, March], which replaces the 
tires of a 4WD utility vehicle with a tanklike 
tread. It would be very useful if | could use 
my Bronco for blazing my own roads and 
trails, but one thing bothers me: How is it 
possible to steer this creature? 

Buz Lamourex, San Antonio, Tex. 


As with any tracked vehicle, you steer by 
braking the track on the side you want to 
turn to. Manual levers operate the hydrau- 
lic brakes. 


Doesn't add up 


Is it not enough that our tax money is 
being used to bail out the mismanaged 
Chrysler Corp.? Must my favorite maga- 
zine also bias its articles in Chrysler's 
favor? In the March car test, both authors 
conclude that the K-car is best. But if you 
go back to the "Test Report in a Nutshell” 
box and add up the ratings in the individ- 
ual categories, you discover that the K-car 
finishes a poor third behind GM and Ford. 

Byron E. Phelps, Hendersonville, N.C. 


The numerical ratings in the box are not 
intended to be added up, since some cat- 
egories are more important than others 

Continued 


X The Lone Star Look For Guys and Gals Who Love to Party ke 


Genuine _| Great for Snappin’ 
Cowboy Hat | White lettering on bright 
Authentic western Straw | red suspenders add a 
Hat looks great whether western look to your 
you re ji mE bull in a Pe Adjustable for 

r or out on the range. | 
Order Hat Band below. : | #8174 $9.95 
656, 634, 67, 7, 7 Va, 714. | 
#0109 $10.95 Jumbo 

| Drinkin’ Stein 

Leather Hat Band You can drink a whole | 
Get the Lone Star look for lotta Lone Star from this 
any of your western hats & 20 oz. Ceramic Mug. 
with this genuine leather A, Rimmed in genuine 
Hat Band. Adjusts to any Mw 12K gold. т. __. 
size hat. B #5220 | | 


#6033 $595. 


$12.95 | 7 


bcm ida d 
еи x Giant Beer Case 
UE. Genuine Ponderosa Pine 
| ын г Case with Lone Star 
E rn designs will be the hit of 
| 2 es . the party. Hinged top. 
a Sturdy, brass-finish Buckle Fully assembled. 
{ has handy bottle opener 48" x 42" x 41" 
| on the back. 3" x 4^ a. RUE #8654 — $2295 
1 иш sd Pins to Wear Ч Lone Star | Same Beer Case with 
To Anywhere Drinkin’ Shirt | reversible checkerboard 
look great on your hat or | T-Shirt and you're ready to | #8655 — $2495 
Е #9840 Red Lone Star Shield | ball games. 100% cotton. W 
#9841 Long Neck Bottle Adult Sizes S, М, L, XL. 
a #9842 Brown Western Boot | #3691 Red $8.95 


vU C uS . #9845 Texas Pin #3695 Blue $8.95 
It's Your Deal, ` ' 


i Pardner 

| War decks э ete. 

H asti estar, it 

| ратан Call 1- 800- ur ciat Ca E Es El — + 

D #6102 $3.95 TOLL-FREE to place your credit card order today. © 1081 утра 

} j Lone Star offer, РО. Box 2008, Dept. 45, olympia, WA 98507 " 

| y Please send me the following items: Enclosed is my check for $ = й 

* ii Qty. ` Item # Size Price Total Please charge my: O VISA O MasterCard i 

: | xs | Сага Я 

1 i No. 1 

1 à EXD. 

і ] ^ | | |] 1 
|] 4 X | x a 

| A (Your signature as it appears on cardi Н 
^ JP it а ER 0 
а 1 sales tax: Wash. res. add 5.3% tax, Calif. res. add 6% tax. Address i 

V 8 Shipping and handling (Allow 3-4 weeks delivery.) б — - i 


B cu» Sorry, no no €.0.D. orter opor on in the continental United States while 
EC Total | supply lasts or until January 31, 1982. Void where prohibited by law. 
иш иш иш кш эш эш шш иш пш эш шш ни шш пи ша кш шй иш иш ит пш шш шш иш иш аш пш иш иш иш иш иш иш иш иш иш иш пш ан шнын иш 


^étar View. m. 


Systems 
H&R COMMUNICATIONS, INC. 


Route 3, Box 103G - Pocahontas, Arkansas 72455 Е 


Introduces the 
MODEL 12K 
SYSTEM... 


A complete home satellite 
receiving system that you can 
assemble yourself as a week- 
end project. 


Why spend $7,000 to 
$10,000. Why pay somone 
else to install it. Do it yourself 
ina week-end and save. 


ому $2,400.00 


UPS ЗНІРРАВІЕ, 


KIT CONTAINS 
*12' Antenna * All Miscellaneous Cable 
*AZ/EL Mount and Connectors Needed 
| «24 Channel Receiver *Everything You Need 
*«120? LNA * No Special Tools Needed | 
* Feed Horn * Complete Antenna Weight Only 125 Pounds 


Manufactor Direct Pricing: $2,400. INQUIRIES 


800-643-0102 or 501-647-2291 INVITED 


'our car will run better, last 
longer, cost less to maintain 
when you know how 


to эрип it ушен eader S 
Digest 


COMPLETE CAR CARE MANUAL 
Beginner or expert, American car or import, full size or 
compact, here's the one book that tells and shows you how 
to take care of your car-simply, easily, correctly. Packed with 
information and over 2,800 step-by-step illustrations, it 
shows the many simple, routine jobs anyone can handle-as 

— — xxm well as the more complex tasks 
! | where substantial savings lie. 


puc 


Wherever books are sold 
Reader's Digest 
DISTRIBUTED BY RANDOM HOUSE, INC. 
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PS readers talk back 
[Continued] 


and therefore should carry more weight. 
Іп making their picks, the authors weigh 
these factors along with some others not 
listed—such as quality of assembly, seat- 
ing comfort, and overall impressions. 


Say sorry, Smokey 


Smokey Yunick's reply to W. T. Frey of 
Houston, Tex., about the repair of his 1977 
Olds 98's charging system sounded like 
good advice ['"Say, Smokey—" PS, 
March]. He suggested adjusting the volt- 
age/amperage regulator. But surely 
Smokey knows that this model of GM car 
has a Delcotron alternator, which has a 
built-in factory-sealed voltage regulator. 
Oldsmobile has been using this type of 
charging system exclusively since 1971. 
The regulator is non-adjustable. 

Robert D. Embry, Radcliff, Ky. 


Smokey Yunick replies: "Many readers 
blasted me on this one, and deservedly 
so. Here's what | should have written: The 
alternator's field current comes from the 
battery through the ignition switch. Wir- 
ing problems—bad switch, dirty or loose 
connections, bad ground in the circuit, or 
corrosion at the wire ends—are the com- 
mon cause of problems with integrated, 
non-adjustable voltage regulators. Loose 
or worn belts or a bad battery are also pos- 
sibilities. Test by checking current to the 
alternator field winding when the engine 
is warm. If it's not at spec, trouble-shoot 
the system according to service-manual 
procedures until you find the cause." 


Scrambled negs 


| know exactly what Everett Ortner is talk- 
ing about in regard to identifying films 
after you return from vacation [Through 
the Viewfinder," PS, June]. To this day, 
my wife and | have about 100 pictures of 
English castles that we are unable to iden- 
tify. For our vacation in Canada last year, | 
came up with a solution that is even sim- 
pler than his. What | did was "slate" my 
rolls of film the same way they do in the 
movie industry. For the first frame of each 
roll | had my wife hold up either her finger 
or a piece of cardboard with a number 
written on it to correspond with the roll of 
film. Then, by keeping a notebook listing 
times, dates, and places, | was able to cor- 
relate rolls of film with subjects. Not only 
is the process simple, but it's fun thinking 
up new ways to photograph your "slate." 
If you're traveling alone, throw a deck of 
cards in your camera bag. For the first pic- 
ture of the first roll take a picture of the 
ace. For the second role use the deuce— 
and so on. 

Lee Lavallee, Hollywood, Calif. 


Corrections: The bumper corn crop of 
1979 [Тһе Great Gasohol Debate," PS, 
July] was 7.6 billion bushels, not 7.6 mil- 
lion as printed. 

The "Odd Blade" for circular saws pic- 
tured in "What's New in Tools" [PS, May] 
is available only from The Saw Shop, 5518 
North Market, Spokane, Wash. 8 
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FACTORY 


home use but made to pass 
strict commercial standards 
for constant daily use! 


U.S. MADE! U.S. QUALITY! 


Omega is made by one of the largest manufacturers | { 
of private brand microwave ovens in the U.S. The | 


company is an affiliate of one of the world- renowned 
leaders in the high technology field of business and 
industrial computer systems! 


Over 118,000 of these ovens were sold at$689 under | 


the manufacturer's own brand name! And the oven is 
STILL being sold under their brand name, day after 
day. 


FIVE YEAR WARRANTY! 


Includes one year warranty on parts andlabor. 90 day 
FREE in-home service within 30 miles of any of the 
hundreds of authorized service centers across the 
nation. Four additional years coverage on magnetron 
tube. Serviced by firms that also service major brands 
such as Litton, Panasonic, Amana, Magic Chef, etc. 


RATED FOR COMMERCIAL USE! 


Under its original brand name, this oven received a 
commercial rating for use in restaurants and institu- 
tional kitchens. Any microwave oven built to take 
THAT kind of constant use can be expected to do a 
great, dependable job for YOU in YOUR kitchen! 


FIVE-STAGE MEMORY! 


Solid-state, electronic mini-computer lets you pro- 
gram up to 5 separate cycles at one time. Evenif you 
program cycles in wrong order, the oven will perform 
them in the proper sequence! 


PROGRAMMABLE DELAYED COOKING! Leave the 
house for up to 12 hours and oven will start all your 
programmed instructions BEFORE you return! 
PATENTED BEAM STIRRER! For more even distri- 
bution of microwaves and more thorough cooking. 
LARGE CAPACITY! Big 1.3 cu. ft. interior can hold 
ап 18 Ib. turkey. Can cook an entire meal at one time. 
ELECTRONIC DIGITAL TIMER! Set cooking time for 
a few seconds or up to 99 minutes, 99 seconds. The 
five second buzzer signals completion of cycle. 

10 SEPARATE POWER LEVELS! For every type of 
cooking need . . . from slow all the way to fast. 


COMPARE WITH TOP BRANDS! 


Compare all the wonderful features of this superb 
oven with top-rated models by Amana or Litton. Then 
compare our low liquidation price! That's how to 
prove to yourself what a sensational value this is! 


For your added assurance of quality and perform- 
ance, this deluxe Omega microwave oven meets the 
strict requirements of U.S. Dept. of Health, Educa- 
tion & Welfare; Natl. Sanitation Foundation; Under- 
writers Laboratories; Canadian Standards Assn. 


Credit card customers ' 
can order by phone. 


Toll-Free: 


| in Minnesota, 
24 hours a day, 7 days a week: - 


6850 WAYZATA BLVD. / GOLDEN VALLEY, 


UST LIQUIDATE 
FAR BELOW DEALER COST! 
MICROWAVE OVENS 
NEW! FACTORY PERFECT! 


Fully programmable! Designed for _ 


1-800-328-0609 
If busy signal, or after business hours, or 


call 1-800-228-2606 


C.O.M.B. Co. 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 


MN 55426 


` PUBLIC NOTICE! - 


Bankruptcy and Financially 
Distressed Merchandise! 


We are authorized liquidators of large |! 
inventories that must be quickly sold ү 
at sacrifice prices for reasons suchas: | 


Manufacturer’ 5 overproduction 
Last year's models 

Bankruptcy 

Order cancellations 

Plant closings 

Economic recession 

4 If you know of a company in a situa- 
tion that requires it to sell surplus in- 
ventories for immediate cash, call us 
Toll-Free: 1-800-328-0609. Only pro- 
M ducts in perfect operating condition 
4 will | be conextered.. 


NT. 


Human. ie 


MERI a i 
тале; EIN у; 
I 


WHOLE MEAL AT ONE TIME! Lu 
Uses normal house current. Plugs into 15 amp., 


110-120V outlet. Must be 3-prong grounded 
outlet for proper performance. 


We have liquidated over 9000 microwave 
ovens by Caloric (made by Amana), Pana- 
sonic, Tappan, Toshiba. But NEVER have 
we offered such a sensational bargain on 
a microwave oven as superb as this one! 


L.E.D. DIGITAL DISPLAY - Shows time 
of day, cooking time, power level . 

your command. 

NUMBER SELECTION - Tap the ones iE 
you want for cooking time, power level, I 
meat probe temperature, time of day. UN 
SIMMER - For medium energy. on © 
WARM - For lowest power setting on 
sauces, yeast bread, to soften butter 
and cheese, to keep foods warm. 
POWER LEVEL - Tap it before selecting j = 
any of 10 different power levels. - 
TEMPERATURE PROBE - Tapit before ^7 [f 
setting desired temp. for meat probe. i 
REST - Lets time pass between cycles. | 
THAW - Uses 50% of power for thawing ____ ean 3 
or for cooking delicate foods. ан 
COOK - Produces 700 watts power for XR 
fastest cooking cycle. 

CLEAR - Cancels out any information __ 
you previously programmed. 

CLOCK - Tap it to display time of day. ——7 
DELAY - To delay start of your cooking 
instructions up to 12 hours if desired. 
START - Just tap to start the functions — 

you programmed. 


Over 118,000 
sold nationwide at 


پڪ 


160 PAGE COOKBOOK INCLUDED 
Lavishly illustrated with over 640 full-color 
photos. Shows step-by-step preparation of 
a wide selection of main course meals, sida. 
dishes, appetizers, desserts, pastries, etc. 
You'll love it for wonderful new ideas! 


ICON GL T inr 


.O.M.B. Co. / Authorized Liquidators 
6850 Wayzata Blvd. / Golden Valley, MN 55426 


AMERICAN] 4, Send Omega Microwave Oven(s) at the liquidation price of only $298.00 each. | will | 
EXPRESS | pay shipping charge to driver upon delivery. (Allow 3-4 weeks for delivery. Add 2-3 weeks 
extra if ade check. Sorry; no C.O.D. orders.) 
РЫБ. 


Dept. B-592-2010 


O My check or money order is enclosed. (Minn. residents add 5% sales tax.) 
Charge to my: O Mastercard О VISA O American Express (О Diners Club 
| Account No. Expires 

| PLEASE PRINT CLEARLY 

Name — 
Address 
City. i - 
State ZIP Phone 


Rural Route Customer: If truck carriers do not normally deliver to your home, include a note with Д 
this order, stating nearest town address of store, friend, truck terminal where we can ship. i 


@ Buy Factory Direct and Save 
e Thousands In Use е Free Brochure 
е Easy Homeowner Installation 

e Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. PS-101, Baroda, MI 49101 


* IDENTIFICATION BUREAU" 
Over Half a Decade of Salistied Customers | 
| processed by the same method used on most 
„ Fastest service, full color, photograph 
ч омо; р еш, best quality. Cost a little more for the best but 


Send $13.00 for LD. 


| | S28 UNIVE | 
! BERKELEY, CA 94710 | 


Train at home In spare time, No previous one | 
+ rience needed, Tools and materials included | 
= course. No special talent required, We show you 

i what to do, how to doit. LEARN DRAFTING | 


= AGE 
ADD 1 = 
П Accredited CI. SAE TP i 
dece study NORTH AMERICAN SCHOOL OF DRAFTING, | 
[council _ _ 4500 Campus Dr., Dept. PC091, Mewport Beach, CA 92680 | 


— 3 
CATALOG 


SAVE VAST SUMS. Build, restore, re- 
finish anything of wood! Here's ev- 
erything you need. Fine woods, 
veneers, specialty tools, Cabinet 
hardware, period & modern. Pro fin- 
ishes. Cane. Lamp parts. Uphol. supplies. Picture moii И 
Clock kits. 100's of plans. Instruction books. Thousands of 
hard-to-find woodworker products in big new catalog Mail 
ad for Catalog & 20 identified beautiful Wood Samples. 


CONSTANTINE Est. 1812 
_ 2053 Eastchester Road, Bronx, N.Y. 10461 
Г] Here's $1 for 104-page Woodworker Catalog, only. 


Г] $2 enclosed. Send 20 Wood Samples with Catalog. 
$1.50 refunded on Ist Catalog order. 


Name 


Address 


HOME-BUILT ALTERNATE ENERGY PLANS 


Build these simple home systems from local ра 
and enjoy FREE heat, light ремен COMPL 
$7.95 each, any 3 for $18. 


is & tools 
E PLANS: 


2000 WATT VERTICAL SHAFT SAVONIUS WINDTUR- 
BINE: Offers simpler construction & higher efficiency than 
conventional windmills. Includes charge circuit. 
M ria id qe «теи EE соп 
vert wood into power for pu orp ng electr 
Includes boiler and charge details. 
ETHANOL GASOLINE REPLACEMENT SYSTEM: 
Produces Ethanol at pennies per gallon from vegetation! 
Includes plans for a self operating solar production unit. 
METHANE GAS GENERATOR: Produce Methane Gas to 
heat viel t homes from normally wasted resources! Cook 
with Methane & even run gas engines! 
2000 WATT DARRIEUS VERTICAL SHAFT ROTATING 
AIRFOIL: An advanced concept in Windpower! Offers high 
efficiency, low construction costs. Includes charge circuit. 
GLENVALE PRODU t.c 
Box 358 Station D, Jedi 
Toronto, Ontario M6P 3J9 
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Have your own profitable business 
MAKE MONEY with 
WROUGHT IRON DECOR 


Make Fruit Bowls, Baskets, Lamps, Candelabras, 


Sconces, Furniture, ete. Projects are functional, | 
decorative and highly saleable. 


Send $1.00 for complete catalogue featuring: 
Tools, Books, Materials and Supplies. 
` Instruction Books contain Photographed Detailed 
Step-by-Step Procedures. 


i | 


ware P REATIONS Sah Jose, CA 95108 


GOVT. SURPLUS. SEND F, 
Save up to 90% 


Bargains in marine, aircraft, auto, hardware, industrial, 
mfg., etc. A must for hobbyists, conservationists, 
mechanics, handymen, outdoorsmen. Send $1 for great, 
big catalog (deduct $1 from first order of $10 or more). 
AIRBORNE SALES 60. Since 1945 

8501 Steller Dr., Dept. PS81 

Р.0. Box 2727, Culver City, CA 90230 


GAS TO ELECTRIC 


2 bulb fixture duplicates the 
charm and increases the light 


ү” 


at-dusk, off- at-dawn f photo con- . 
‚ fixture, bulbs, detailed 
instructions. The 'RELITE' kit is 
available in both 115 volts and 12 
volts. Ask for tha 'RELITE' kit at 
your local hardware store or write 
for more information. Dealer and 

installer none рү, "n 


Build Your Own 
Grandfather Clock 


200 


(including movement 

and dial) 

e Do-it-yourself case 
kit, parts pre-cut 

e Finished clocks 

e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

e Heirloom quality 


e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


EMPEROR? | 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER. 
OF GRANDFATHER CLOCKS 
Dept. 129 
Fairhope, Alabama 36532 


Prices Starting Under | | 


e Factory direct prices 


Emperor Industrial Park  / 


DUNE-BUG 


Complete plans & specs 
on how {су build or iis 
buy = disc, prices on ia T 
parts, kits, engines, SF 

& raw material. | З 


Send $2.00 for DUNE-BUG pkg. to: 
Box 987510 Azusa, Ca. 91702, 
Ph (213) 334-0334 


LOG SPLITTER! 
Only $49.95 plus $5 p. &h. for 
plus $8 hto 
И" м or OM truck (ope vehi 

solf addressed envelope. Good 
Route 3 Вох 88-A PS, Kutztown, Pa. 19530 | 


‚95 
of 
. Pa.— 


CAREER OPPORTUNITIES—Looking for a new job? A pay raise? A new 
career? No снос Id BE oul Gf joo opportunas e your FREE 
copy of our new guidance book ‘Career Opportunities' and learn how a 
TODA LY EDU саа руп уни. Check interest. 
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Write or phone for FREE 96 page Career Guida. 
Granton Institute of Technology, 263 Adelaide St. W, Room ЗОВ 
Toronto, Canada MSH 1ҮЗ 1-(416) 977-1929 
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Astronomy, Microscopy, Biofeedback, 
Weather, Alternate Energy, Binoculars, 
Optics, Magnets, Magnifiers, Tools, 
Unique Lighting, Lab Equipment, and 
much more. Over 4,000 unique and 
fascinating products. Send for our 
FREE 112-page, colorful 1981 
Edmund Scientific Catalog. . .Today! 


Rush me your free catalog! 
Name 
Address 


City 
State Zip 


Clip And Mail Coupon Today To: 
Edmund Scientific Co., Dept. 8210-N-20 
Edscorp Bldg., Barrington, N.J. 08007 


No 226 *1981 Edmund Scientific Co. 


SOTZ GARAGE SHOP HEATER 


* PRODUCES MORE HEAT THAN 2 OR 3 
HIGH PRICED STOVES | 

* TREMENDOUS RADIATING SURFACE 
AREA GIVES YOU MORE HEAT WITH 

| LESSWOOD 

е BURNS VERY LONG WITHOUT ADDING 

WOOD 

e ENGINEERED TO PREVENT DRUM 
BURN OUT 

• TESTED TO UL. STANDARDS 

* EASILY HEAT YOUR BIG FARM BUILDING 


SPECIFICATIONS 

Heating Capacity: 152000 BTU/hr. bottom drum 
243,000 BTU/hr. double drum. 

«Construction: Door, door frame, flue collar, draft 
control, internal draft channel of 13 ga. steet legs, 1/8 in. 
steel hinges, latch, catch of 3/16 in. steet nuts and 
bolts. Top Drum: Connector flanges, pipe assembly, 4 
nesting brackets, nuts and bolts. 

«Guarantee: |-year trial offer. 10 years against failure, 

*UL testing conducted by RF. Geisser, Engineers. 


PRICE: 
DELIVERED FACTORY 
TO YOUR DOOR 
Botiom.......... $38.98 ........ $34.95 


ТӘ MN. 20.98......... $17.95 


VISA AND MASTERCARD RUSH ORDERS 
| CALL 1-800-321-9892 © 

(INSIDE OHIO CALL 1-216-236-5021) 

or SEND CHECK OR MONEY ORDER... 
Sorry, no C.O.D.'s, 


m. 


OUR 25th YEAR / 7 


| * k г 


FREE info. about 55-GAL HEATER (SHOWN), 
heating water, drying wood, fireplace-to- 
woodstove. 15-30 gal. kits also available. 


bottom kit 
factory 
pick-up 


34.95 


Before you spend $5ОО fo $600 ona 
wood heater, try the Sotz Heater Kit for 
under S60O..at our risk. If (within one year) 
you don't agree it out performs any wood 
heater money can buy, or (within 10 
years) if the kit cracks, warps, or burns up, 
your money will be refunded, including 
shipping charges. 

Kit converts a 55 gallon drum (not 
supplied) Into a high capacity wood 
burner. Features large 1134" square door 
opening, cam-lock door catch, and 
spark-proof design. Patented internal 
draft channel, draft control, and airtight 
design allow controlled, efficient heat, 
while limiting metal temperatures of 
barrel, to prevent burnup. 

Use of draft control allows you to heat 
large or small areas. Basement installation | 
heats your entire home. Great for your 
garage, workshop, or cabin. Top drum 
squeezes 60% more BTU's from heat 
normally lost up the chimney. Heavy steel 
kit bolts together quick and easy. 

Thousands in use by U.S. Army, Navy, 
Depts. of Nat. Resources, Agriculture, 
Federal, state and local government 
agencies, 


Solz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


SOTZ MONSTER MAUL 


FAST-N EASY WOOD VEINS 


SPECIFICATIONS 


Head-12 Ib. (Total 

weight 15 Ib.) 

Construction: High-carbon steel 
head, hardened edge. 
High strength steel 
handle. 

Guarantee: 1-YEAR TRIAL OFFER 

+ 10 years against 

failure, 

$19.95 Factory pickup. 


Weight: 


Price. 


924.95 Delivered to your door. 


VISA or MASTERCARD RUSH ORDERS 
CALL TOLL FREE 1-800-321-9892 
Inside Ohio 1-216-236-5021 - 
OR SEND CHECK OR MONEY ORDER. 
Sorry No C.OD'/'s 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


:24. 


© 5 DELIVERED 


e Splits most logs in one lick-worn't 
stick. 

° Мо struggling lifting heavy logs up 
to high priced power splitters. 

e Drop ‘em, saw ‘em, stand ‘em up, 
and split ‘em! | 
eForget about lost, stuck, or flying 
Ww 


down. 
e No wooden handles to replace. 
e No gimmicks. Just simple physics! 
We at Sotz have been making the 
same quiet offer for years: Try a 
Monster Maul at our risk! Within one 
year, if you don't think it’s the fastest, 
least tiring method of splitting fire- 
wood, let us know, and we will give 
you your money back, including 
shipping . ... Plus, ifs guaranteed 
against failure for 10 years. 


edges. ; 
eNo gasoline, no set-up, no take-. 


OUR 25th 
YEAR 


1 
SE 
LU ` 
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FREE 
* COLOR 
M CATALOG 
EF Send for our free 
. color catalog show- 
ing all of the Kirsten 
pipes, accessories and to- 
baccos. 

KIRSTEN PIPE CO. INC. 
P.O. Box 70526, Seattle, WA 98107 

Dept. G 


Ornamental (Ганетег € 


for making 


Vema... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY 
Р, 0. BOX B99 - HICKORY, N.C. 28601 — 


GOLD FROM THE MOTHER LODE 


Guaranteed genuine gold panned and dredged from 
the streams ot Californias famous Mother Lode District. 

| The Gold Rush of 1849 started here! We will send a 
good sample with a money back gaurantee. Small 
sample $7.95. Large sample $13.95. Includes postage 
and handling. 


MOTHER LODE GOLD 
1405 W. Balboa Blvd. No. 2 
Newport Bch., CA. 82663 


TILLER USERS... 


Can your machine 
do all of this? 


x Handle with just ONE HAND. 

Ж EVENLY break, turn & till soil. 

жс Shred vegetation without tangling. 

x Leave NO WHEELMARKS or FOOTPRINTS. 


The TROY-BILT® ROTO TILLER-POWER COM- 
POSTER can do all this and more! That's why 
serious gardeners consider it the 

"a. finest tiller available, See for 

' yourself! For complete details, 
OFF-SEASON SAVINGS, and FREE 
24-page booklet clip this and 
mail today to: 


TROY-BILT® Tillers 


102nd St. & 
us Ninth Ave., 
EP Troy, N.Y. 
A lh 12180 


» A960 
ond St. & 9th Ave., Troy, N.Y. 12180 


Please send the whole wonderful story of TROY- 
BILT® Reto Tillers includi prices and OFF- 
SEASON-SAVINGS now in effect for a limited time. 


| lease Print Clearl 
| " (Please Print Clearly) 


Mrs. * m a &o a £5 BÓ OR B "OB OÜ Bom bo d mH E OB Bo d Woà BOB Po b B B Bob o à TOÀ B 
Ms. 

Address SEPP ba Ba B: amat BR ààbmbmb H8, 
City * = а Rom ж O E B яч PR 8 B PRR Bom po» Bom o» m5 
MB ces scu pana RACE & m» 8 ok Bor Zip ee = т 


1ER | RORIN OR FCIEDICE 


e "THREEPHASER" allows you to.operate three ONLY 
phase motors 34 thru 74 horsepower from 220 
volt single phase power sources. Rugged — heavy 3:59" | 
| duty — patented unit built tu give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038. 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
“Rte. 2, 1024 W. Lake Brantley, Maitland, Fla, 32751 


Portable Steam Cleaner 
| Steam in 60 seconds 
| CLEAN: 
Engines, Air Filters, Lawn Mowers. | 
3 year guarantee on fire box, coils. Uses 
*. liquid soap, propane fired. Weight 120 lbs. 
XE Auxiliary pump required on low water 
"«; pressure. 
| WEDCO MFG. INC., Dept. 5.10 
` Scott Lane e Box D, Jackson, WY. 83001 , 


STAINED 


GLASS 
Send 50¢ for fascinating 
catalog of kits, tools, 
ideas, books,.and sup- 
plies. | 

BIG STARTER KIT 
| | Only $17.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, 


MASS. 02339 
mnnn GREAT OUTDOOR FUN. 


PET LTLOLET 


SEARCH ELECTRONICALLY FOR .. - gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. <; 
For your nearest dealer omer 
and free catalog 

CALL TOLL FREE 
КҮ 1-800-547-6911 


- аы a =— 


Wits Sweet Home, OR 97386 


1113E „КЕН, START MAIL ORDER 


WOMEN 
HOME IMPORT BUSINESS 


ll send you a free sample import to prove you can 
make big money in your own spare/full time business. 
No investment in stock. World's most famous importer 
will quide you. Clip this ad, good for free sample and 
big Free Report — tells all! Offer limited to adults. 
Mail this ad today. THE MELLINGER CO., 6100 

Variel Ave., Dept. W224A, Woodland Hills, СА 91364. 


test your skill. 


ww 


* SAMPLE 
IMPORT : 


Now you can build your 
own Mason & Sullivan 
heirloom quality, antique 
reproduction clock. 


| 
| 
| 
| 
| 
Over 20 different models | 
available in do-it-yourself, 
re-cut or semi-assembled | 
-torm for all levels of skill. | 
Grandfather, Grandmother, 
wall, desk, mantle and more. | 
All solid 34" hand-matched i 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras | 
mahogany. Imported preci- | 
sion movements and chimes. 
Solid brass dials. Clocks | 
you'll find challenging to | 
make and at a savings you 
can appreciate. So, if you're | 
looking forthe finestclocks | 
around. . . don't waste 
another minute. Build a | 
Mason & Sullivan. Its well | 
worth the effort. | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


DJ Please send me your new color 
catalog of top quality antique repro- 
duction clocks | can build. 

О | enclose $1.00 for catalog. 


Name 

Address ——— 

City/State Zip— 
Mason & Sullivan Co. 


Dept. 1325, Osterville, MA 02655 


_ Un ER ERRARE 


! Popular Science Indexes 1 
| 380 Madison Avenue, New York, N.Y. 10017 і 
Enclosed is а total ol $ (check or money order), Please send: || 

ow 079 omt OF отв on on on ng ] 
- (51.75 each) C Ай nine indexes (1972-1980) for $9.00 1 
К : 
| | 
City _ | 
1 Sinje І 
Ш (The above imcivdes postage and handing. Allow apprommately 4 weeks delivery) 1 


YOU SAW IT IN 
POPULAR SCIENCE 
— BUT WHEN? 


Nothing is more frustrating than trying to 
find that article on furniture refinishing, 
how to repair a car choke or any of hun- 
dreds of other informative articles or 
items that appeared in Popular Science in 
1980. That's why you will want a handy, 
1980 Index to Popular Science editorial. 
It lists every item that appeared during 
the year under the same headings used 
in the monthly contents page. 

It is still: possible to obtain a Popular 
Science Index for each year beginning 
with 1972. Send for yours today with the 
order form at the top of this page! 


Popular Science 
Р Index 


TO USE 
THIS INDEX 


кын ы-н оа ag з кй 


EQUIPMENT AND __ 
TRAINING NO OTHER 
SCHOOL CAN MATCH! 


EXCLUSIVE! TRAIN WITH 
THE NEW H89 NTS/ 


Explore micro- ‚_ мы 1 X HEATH ALL-IN-ONE 
computers, digital | и |. 1» Om e 


LL SENT Ы H tunm 


systems and more, | и МИШ | © S Microcomputers now 


with state-of-the-art Е. nae Lem اا‎ neas B 3 ; 1 | new desk-top computer. 


‘ice ане ИШЛЕ 7 Features floppy disk 


build and keep! А T. 


| own microprocessor, doesn't 
‘share one with computer as 
do most desk models); two 
280 microprocessors, 16K 
RAM expandable to 48K, 
professional keyboard. 


Digital Multimeter 


The new H89 (pictured above) is here 
and NTS home training has it! An exciting 
way to explore the very latest in 
microprocessor technology. 

Of course if your interests lie in other 
areas of electronics, NTS has many pro- 


FM Transceiver | „>= 
ت‎ Our new full color catalog shows you 
what each course covers, and identifies 


grams to choose from. And they include ће | Besides the latest in microcomputers, every unit of equipment included. Send for it 
widest array of solid-state and digital | students may work with the NTS/HEATH today and discover for yourself the many 
equipment ever offered by any home- _digital color TV (25" diagonal with optional advantages of NTS electronics training, and 
study school. programming capabilities), digital test how you can benefit. 


equipment, an NTS/Heath 2-Meter 

FM transceiver, plus much more field-type 
equipment to make your training exciting | 
and relevant. 

Each NTS program uses step-by-step 
lessons and manuals to guide you through 
experiments, testing, and kit building as you 
develop skills. The NTS Project Method of 
training is one of the many reasons students 
quickly acquire practical know-how. 


Technmical-Trada Training Since 1905 
АЫ) B. POA, LOS ДАРЕ E, CA. БИМ? 


NO OBLIGATION. NO 
SALESMAN WILL CALL. 

| APPROVED FOR ü 
| VETERAN TRAINING. 


NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 
Check card for more information. : 

шыш шыш E E M E uL 
NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Street, Dept. 202-101 Ш e 

Los Angeles, California 90037 “tg 

К Please rush FREE color catalog оп course checked below i 
Г] MicroComputers/MicroProcessors [O Auto Mechanics 


O Communications Electronics O Air Conditioning 
Е ШШ "m Eh 6 C Digital Electronics L] Home Appliances 
| | Í | ee: tii 
> Address agis ia p 
А Apt. City | 
Oi a ác — Í 


` [OJ Check if interested in G.I. information. | 
О Check if interested ONLY in classroom training in Los Angeles. і 


BE YOUR OWN BOSS! 


` Make ا‎ 
u Ay Sharpen Saws 
and МОКЕ and other tools in Profitable 


a Business of Your Own 


| Hundreds of men now using 
the Foley plan successfully. . 


... YOU Can Do It Too! 


Find out TODA Y how the proven Foley plan can quickly put 
you in à Money-Making business of your own. Work in your 
spare hours and weekends for extra income, or start a fulltime 
shop. Set the hours you want to work... keep the profits you 
earn. Age, education or minor handicaps are no barrier to 
success. Mo special skills, experience or huge investment 
needed — not a franchise. Start in basement or garage. No 
selling involved, no canvassing — keep 90g profit on every 
dollar you make. Plenty of business from handymen, carpen- 
ters, contractors and industry. 3J0-Day No-Risk Trial! 
Send for complete facts and details without obligation. 
Our FREE Booklet tells how to start, how to grow, and how 
Foley will even finance you. Act NOW! 


Just fill in coupon below. Mail to: 
Ge» 5133 Foley Building 

Minneapolis, Minnesota 55418 

| y CLIP OUT AND 

Send for FREE Book! ‘ya, торду 
FOLEY Manufacturing Co. 5133 Foley Building 
Minneapolis, Minnesota 55418 
Please send FREE Book about the opportunities in my own 
sharpening business. | understand there is No Obligation 
NAME 
ADDRESS = 
MLCITY/STATE 


иш шы кш иш ша шш ша иш пш шш пш шш ша аш пиш иш шш шиш шш пы шы пш шшш 


ae | 


MORE SMILES 
PER MILE and 


Build this beautiful 
Dome Home 
by yourself! 


Er! 


i. 3 - E i KON ee Ree, 1 8 TIRE 
Enjoy super-low energy bills 
and house payments 

` Save up to 50% on utilities, and up to 60% on 
building costs. Beautiful Monterey Domes geodesic 
homes are extremely energy-efficient, unbelievably 
strong, earthquake resistant, and easy to assemble. 
No special tools or skills necessary. Our unique, 
patented building system makeshome construction 
a reality for the novice. 
Monterey Domes pre-cut, color-coded shell pack- 
ages start at $3995. Models up to 3,500 sq. ft. 
Send for our color Catalog & Plan Book — 90 fact- 
filled pages. of exciting, affordable homes. Sales 
representatives available for all 50 States. 
Write today! 
Г иш иш иш иш шиш иш иш иш шш иш 
` ORush me your 90 CATALOG & PLANS 
BOOK. Enclosed is $6.00, postage included. 
О Also send your ASSEMBLY MANUAL for an add'l 


$5.00. 

Ш uw | Ё 

ADDRESS : 

CITY. STATE, ZIP .. 

Mail To: MONTEREY DOMES 
if 1855 lowa, Dept. AR-10 

Riverside, Calif, 92577 mowrmsy poss 

E кы иш ши ша иш иш шш ld 


'тоге miles 


< >, per gallon... 
E Bp over Z00mpg! 


MOTORIZE YOUR BIKE...Bumble-Bike Motors 
ives you a choice of two of the world's lightest, 
astest, most reliable bicycle engines made. We 
took the drawbacks of competitive motors and 
fixed them! Choose the new 2-HP Backcountry 
Motor or our 1.3-HP Original Bumble-Bike 
Motor. Both install easily and quickly with just 
two bolts on almost any bike — even ten-speeds 
and kids BMX-types. Motorcycle-type clutch 
and throttle controls. Does not interfere with 
normal pedaling. Satisfaction guaranteed. 
WRITE FOR FREE BROCHURE AND 


| mc FACTORY REBATE OFFER. 
ы” à. Bumble-Bike 


Dept. 8] P.O. Box 1116 
a Havana, FL 32333 904/385-8708 
U.S. Patent Pending 


New Prefabricated Kit 
WEEDHOPPER-C 
Easy one day assembly. 
Fly it without a 
license. 


Weedhopper kit goes 

together with hand tools. 
Will carry 220-Ib pilot up to 50 mph. Price: 
$3,795. Write for information. 


Weedhopper Of Utah*Box 2253-C*Ogden, UT 84404 


| A iio 
WOODEN 
a Toy К its- k " 
Parts & Patterns ] - 


NEWPORT 
2313 


An ATLAS BODY? In 7 days 


my method of DYNAMIC-TENSION 
starts giving results you can p^ 
feel and your friends will , 
notice. BE useful muscles. $ 
Gain weig t if needed, Lose 
“pot belly," Send your name and 
address for 32-page book—FREE. 
CHARLES ATLAS, 49 West 23rd St., 


New York, М.Ү. 10010 Dept. 1K 


REE Catalog 
mi Whata 
guarantee! 
Your order 
Irom The 
KING-SIZE Co. 
is GUARANTEED 
both BEFORE 
and AFTER Wear- 
ing. Washing or 
Dry Cleaning. 
Unless you are fully 
satisfied, you may 
send it back for a full 


Finally, you c 
of great looking clothes that fit! 
IT'S ALL HERE! 
* Dress/casual shirts up to 22" neck and 38" sleeve 
* Slacks and jeans to 60" waist and 38" inseam 
* Jackets and outerwear to size 60 
* Shoes, boots, and sneakers to size 16 EEE 


FREE 96 PAGE COLOR CATALOG 
Please send the latest KING-SIZE Co. Catalog 


My Telephone Number = 
Name 


6861 King-Size Bldg. Brockton, MA 02402 


ru 


The Only Fuel That's 
1/2 the cost | 
of gasoline! 


“Propane A-1 Conversions" has the 
first Do-it-yourself Dual-Fuel kit for 
M your car, truck or КМ. — Run on pro- 
| pane only, or at the simple flick of a 
switch, run on gasoline. — Now you 
| can do something about low mileage 

and high gasoline prices! Plus the kit can 
be switched to your next vehicle. 


(е Typical kit - $499.00 
| © Small tanks - A 25 gallon tank is only 


14" in diameter and 40" long. 20 to 110 | x 


gallon tanks available. 
e Same M.P.G. and H.P. as gas 
e Pays for itself in only 1 year 


è Air Resources Board and U.L. 


| LAUGH 
a COLD! 


It's 10° outside . . Even getting colder. So you bundle up in layers 
and layers of heavy clothes. First with long underwear ... then 
bulky, restrictive thermalwear on top. 


Oh, you were warm all right. Like in a Turkish bath. Because 
you began to perspire from all your activity. And perspiring in that 
mountain of clothes is like perspiring in a plastic bag! The perspi- 
ration is locked in. So there you are. Wet and miserable. 


approved in all 50 states. 
e Propane is rated @ 110 octane 


* Guaranteed for 1 full year Ж 


© Kits are supplied complete, no wasted time 
shopping for parts. е Installation is quick and 
simple, requiring only common hand tools. е А 
list of national propane stations included in every 
kit ® Tank not included. e 


Send $1.00 for: complete details, 
applications and prices! 
Propane A-1 Conversions 

8505 Reseda Blvd. Dept. PS-2 
— CA 91324 213/885-8020 


Better than Cable TV—Over 200 TV and radio 
services. Why waste money? Learn the whole 
4 — story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
^ апа Vegas shows —worldwide, crystal clear ; de 
ә reception connects to any TV set. Big (8x 11 in.) Ow, су 
book loaded with details, photos, kits — | 
TELLS EVERYTHING! Satisfaction Guaranteed. 


Send $8.95 TODAY! Add $2.00 for 1st class (air mail) or call 
our 24 hour C.0.D. rush order line (305) 862-5068. 


' GLOBAL ELECTRONICS, 
PO. Box 219-A, Maitland, Florida 32751 


But now, at last, Damart has solved the 


Mtr on гуа 8 5А | THERE IS NO WARMER UNDERWEAR MADE! { 
i Fill out and send to: і 
THE PROOF IS р DAMART, Dept. 13191 | 
| ! oodbury Ave. 

IN THE WEARING! | Portsmouth, N.H. 03805 i 
| YES! Rush me your FREE DAMART caur, | want to | 

ama rt enjoy the fantastic warmth of Thermolactyl Underwear, a 
! і DAMART * exclusive. (I understand ا‎ is no obligation.) | 
Thermawear | i 
| | PRINT NAME ў 
ot le o | 
иы р | 

| CITY STATE — ZIP 1981 Domat 


roblem. Because 
Damart invented underwear that keeps 
you warm, dry and comfortable no mat- 
ter how cold it is or how long you stay 
out. Underwear that's soft and light so 
you can move easily. Underwear knit- | 
ted to let the perspiration evaporate 
through so you always stay warm and 
dry next to your skin. Nothing else does 
this like Damart. 


Damart does this with a new miracle 
fabric— Thermolactyl. You can wear 
Damart indoors too, and turn your 
thermostat down into the 60's. You'll 
feel perfectly comfortable and enjoy 
dramatic savings in home heating 
costs. 


Damart is so comfortable that the Mt. 
Everest climbing expedition wears it. 
So does the Chicago Bears Football 

Club, New England Patriots 
and Philadelphia Eagles. 


Our free color. catalog 
tells the full Damart 
- ўў Thermolactyl story and 
displays the whole 
Damart line for men and 
women including tall 
sizes. Send for your 
FREE copy now! 


Cu e. Ac 
[e i r a 
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Let Belsaw prove YOU can 
Earn Up To 


5800 


ЅРАВЕ nu T us 


ning Saws, 


TIME or 
FULLTIME 
You risk nothing by accepti 
On Our You risk nothing by accepti pting 
30-DAY you can tum your spare, time 
FREE own route. Sharpening 
Shop. No selling . о pre- 
TRIAL vious experience ае Our 
nar. instruction nt u up to 
$200, Wr 700 а 
ont CASH sh 
ME | Shop and Garden Tools Ses 
| all cutting edges, 
Our Free Book tells 
how to start a profit- 
sharpening business, 
how we help you grow, 
- Send fer FREE details -imail coupon below or postcard TODAY" 
TERT Field Bldg. Kansas City, Мо. 64111 


SHARPENING BUSINESS! 
rofits with your 
famous Sharp-All and show- 
— — | Knives, Scissors 
| Send for all the facts! 
able, lifetime home 
how we'll finance you. 
.No Salesman Will Call 


BELSAW SHAR P-ALL CO. 


No Obligation.. 


e YES, [ ] BELSAW, 702T Field Bldg, Kansas City, Mo. GAffle | 


° please send me the FREE BOOK that gives full details. 2 
: 
. 


е City-Stat ———————  —— 
$99999999999999999999999909999999 


DOUBLE-WALL INSULATED 


OLAR 


GREENHOUSES 


"in: $300 
SOLAR 


FROM JUST... 
QUICK-MOUNT PANELS FOR 
SKYLIGHTS, WALLS, а 


AS LOW 2 
SQ. FT. 


AS JUST... 
SOL & AR 


THAT HELP HEAT YOUR HOME 


AND QUALIFIES YOU FOR A 


0% TA 
REDIT! 


COLOR BROCHURE $1, SENT FIRST CLASS 


ч, 
СЕ. VEGETABLE FACTORY, INC. 


SOLAR Р.О. Box 2235, Dept. д-288 
| New York, NY 10163 
DIVISION | Or Call: (212) 867-0113 


164 | POPULAR SCIENCE 


Two Year Guarantee. 


Low Prices! 


Call Us Today! 
| 414-248-1150 
Or Send Your 
Order To: 


KL CKIT 


| 
ا 


\ SPECIAL 
_ INTRODUCTORY 
OFFER 


99.50 


READY TO RUN GASOLINE ENGINE 
2 CYCLE 2 Н.Р. 
Ideal for hobby, farm and industrial projects, bicycles, mini go 
carts, cars, boats, airplanes, motorized toys, pumps, con- 
veyors, fans, etc. Comes complete with gas tank, muffler, air 
cleaner, pull rope starter, on/off switch, electronic ignition and 
$1.00 for brochure. Visa and Mastercharge accepted. 
KELRIO ENTERPRISES 
. P.O. Box 8, North Street, Michigan. 48049 


Worden System sen Ratique Camp Designs 


Build Tiffany Style Lamps 

For Hobby & Profit At Most 
Stained Glass Dealers 

BIG COLOR CATALOG $1.00 


H.L. Worden Co. dept PS81 
Р.О. Box 519, 118 Main St. 
Granger, WA. 


SOLAR HEATING 
аорта CATALOG 


at STA j 
"à TOOL: E 7i 


Roc h we +|] C3 n. "STANLEY 


"i * O05 Tabla 
28. ФУ $139% 
i Retell $174.96 


È 

Extra Bades $8.00 aa. 1/4 or 3e | 

add $8.00 for shipping and handling | 
ORDER BY PHONE WiTH 


800 - 645-9166 


BEND $1.80 FOR CATALOG 
pg gh ty bab ao 


Mit OF VI 


516. 420. 1420 


————————————À 


‚ЦЕ оп МАКЕ 


CLOCKS 


FOR FUN &EXTRA INCOME 


| With SUPER ACCURATE New Mini 

Quartz Movement Made In The U.S.A.! 
| FREE HANDS! 
| Other Quartz Movements, Dials, Num- 
| erals and Accessories also available at 


Р.О. BOX 629, DEPT PS-10 | 
LAKE GENEVA, WISCONSIN 53147 


Send for a Free Catalog [For Ist Class Mailing Include 75c] 


QA 700 MINI-QUARTZ 
Super LOW Prices 
1-2 for $6.95 each 
3-4 for $6.60 each 


Include $2.25 for shipping 
&' Handling - Sent U.P.S. 
S-200 Sweep - 3.20 each 

Red, Black, or Brass 


[ PLUG IN” RECHARGABLE FLASHLIGHT W 


wires or hookups, Dis 
ANY HO vor и socket. 
ыы 8 times of pe. 
20 y VOL nd "SAVE OVE 
$1000.00 in BATTERY Ct COST AND BOTHER!) 
| Heavy Duty UNBREAR ABLE HD. Plastic Case PO- 
WERFUL LIGHT. Always ready = Always works | 
| NEVER DEAD Quik charge in 15 
| Home = Car - Farm- Factory, NOT SOL 
ES - ORDER ONLY BY MAIL FROM FACTORY! 


$19.99 (Cash Ck. MoJor order with VISA, $ 


More efficient tem power 
and high maneuverability 
for larger gardens, snow 
removal, complete land- 
scape projects. Up to 16 
Р пр. Over 30 attachments 
ы incl. all garden tools, dozer 
blade, hydraulic loader, Fac- 
tory direct Savings. Unique, 
popular, EASILY ASSEMBLED 
KIT. Odd job and resale oppor- 
tunities are great. Send now, to: 
Dl BD ee ышы шшш шыш: ыш шыш 


i 
I STRUCK KIT, Dept. PS101 Cedarburg, Wis. 53012 
[] Catalog showing Crawler Tractor Kit construc- 
| tion & uses (specify Magnatrac or Mini-Dozer) 
| —15t. Both Catalogs — $1.00 

| [] Plans for fabricating a Crawler Tractor Kit 
i from local materials (specify Magnatrac or 
Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
| funded on any purchase). 

і 

j 

і 

і 


МАШКЕ „эчне mi im mp 
ADDRESS 
CITY, STATE, ZIP 


III; 2 T7 T7 T 


ER INQUIRIES INVITED) —— i 


(4 


Ox 


ПГ 
12-VOLT ELECTRIC 
AIR SAW 


175 8: SPORTS CARS 


You Can Ви ld from Kits 


Giant Buyers Guide ll 
192 Pages, 600 Photos B 


For less.than the price of an 
ordinary compact car, you can 
own a full-size antique, classic 
or GT sports car. Giant all-new 
1981-82 Kit Car Buyers Guide 
reveals over 175 exciting 
replicas you can assemble at 
home including Porsche, Cobra, 
Pantera, MG, Ferrari, Jaguar, 
Mercedes, T-Bird and тоге... 
dozens you've never even seen. 
See е All the models/manufacturers * in-depth articles 

* Reviews * Specs * How-to info * Front, Rear and Mid- 
Engine Power e 40 MPG VWs e Sizzling V8s © Electrics 
(Also available, Kit Car Monthly, features hundreds of used kit 
car bargains and new kit announcements, sixteen value-packed jl 
pages monthly.) Order both—almost everyone does! 


ж 14 Day Money Back Guarantee x 


misa eee, he Re у и а eruta a e rena T gy ate mm 


THE POWERFUL MINIBRUTE 
14-inch Electric Chain Saw runs off the battery 

in your auto, truck, tractor, boat, RV, snowmobile. 
Ideal for firewood, pruning, rough construction. 

= STARTS INSTANTLY = QUIET OPERATION 

= SAFE FOR FIRE HAZARD AREAS 

= NO GAS ENGINE MAINTENANCE 

в QUALITY MADE, ALL-METAL 

CALL TOLL-FREE: 1-800-547-6352 Ext 815 

Or Write: TENSEN CO., Dept. 815, 304 S.E. 2nd, 
Portland, aregon 97214 for free literature. 


A LOI e OF YOUR OWN 


Specialized Screws for your 
Woodworking. In packages of 50 - 
100. (Hinge Screws: 500) Case- 
Hardened Steel won't snap in half. 
Razor sharp points penetrate 
easily. Philips & Square Drive 
Stocked. Immediate shipment. $25 
min. order. 
Satisfaction guaranteed or your money back. 


Please send FREE SamplePak (for 
inspection) and brochure. 


Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 


P.0. Box 2073 L1 $10 (3rd Class—US only) 


| AUTO LOGIC, INC. Mail Kit Car Buyers Guide 
C3 $12 (1st Class—US only) 
D Department PSJ1 27515 (Foreign US funds) 


spare time in your basement or garage. Compan 
Big opportunity for mechanics. mpany . Wilmington, DE 19899 
Write for folder No. PS10, and free bonus offer. Address d a RE 
Lo c, HYDRAULIC JACK REPAIR MANUAL CO., INC. City | Мате 
= @.Р.О. BOX 30 STATEN ISLAND, N. Y. 10314 ааа ү Т 
SAVE | 
SATELLITE TV — MAKE THOUSAN DS Phone ( ) E City/State/Zip 
Easily ed nigh wey и $200 00 and on system from hard- Name Ё —————'—'——— 
ware store materials. Less than and one weekend to com- - Ж к ; | Vi i | 
plete. Our antenna will receive all satellites, all channels, will 2 | SCREW CO. INC. | E 7-4 m iie uda uM E Date 
theirs? Our manual contains step-by-step plans, diagrams. pic- = EQUALITY Box 1296-M P ic e ay or ig ' mm | 
tures. aiming and more. Tells everything. Send $19.95, U.S. DEA EIC C A 92022 C Master Charge or Visa REQUIRED! 
funds today. Money back guarantee. Advanced Video Company. ajon, | (800) 331-1000, Operator 666 æl 


- Operator CANNOT answer questions! No CODs! 
[LT 17 1711 131-0 


NOW you can train at (попе in spare mé. | + 
No previous experience needed. Experts show you 
what to do, how to do it...guide you step by sn to 


309 Firestone Ave., P.O. Box 24. Columbiana. Ohio 44408. (714) 562-6100 Ext. M Call Collect 


We manufacture and sell high quality. low cost equipment 


Even before you finish your course, you'll understand how to specify | 
and install wiring, how to operate and control electric motors and — 
generators, an how to use and maintain basic electrical equipment - 


E like transformers and storage batteries. des I earn now S a B "webs са 
| б i) , ition electri- instruments to check voltage and current, how to trouble-shoot for — 
M | Hé de isle) : > еее i РА short circuits, overloads and open wires, and you'll be ready to take © 
"the avera F for all occu pations through almost any electrician licensing examination offered by state, 
- | the mid-1980's. = | city or county. Because opportunities vary from time to time - 
| and from one part of the country to another, we encourage 
| А ш ум, [оч to check on the job market in your area. Mail coupon 
Make extra money.. : 37- = for free facts and results of survey showing employment . 
А save money on your own electrical work! success of our graduates. d 
Ea Even befor to fter a full-tim as an electrician, you 
could be making extra money doing odd jobs for friends and neighbors. NO NEED TO QUIT YOUR JOB OR REGULAR SCHOOL 
al And think of the money you'll be able to save doing your own electrical Everything is explained in easy-to-understand language with plenty 
repairs and — ha electrical outlets and lighting. of drawings, diagrams and photos. And you learn at your own pace... 
| at home in spare time. No time wasted traveling td class. Consultants 
Py You receive everthing” are as close as your telephone. No char i Use our toll-free 24-hour 
you need to get you off to a Hd start! home-study hotline as soon as you enroll! 
L Tools, materials, tester are all included with your APPROVED FOR G.I'S AND VETERANS | 
course...plus the National Electrical Code—the MAIL COUPON TODAY! No cost, no 
j "Electrician's Bible" that gives you ail the require- obligation, no salesman will call! | ЕД sj 
ments and do's and don'ts of proper electrical i = سے سے‎ ненин سے‎ a س سے‎ шыш " 
y C aie Rae, | | lence) ELECTRICIAN SCHOOL, Dept. PCOS1 | 
H - Г | ——" di MAIL | ICS Center, Scranton, PA 18515 i 
ere are just a тем от the Subjects covered in your course. Rush free facts that tell how 1 can train at home in spare time to be an electrician. 
Principles of Li hting, Heating, Air Conditioning. = Conductors and Conduit Шш, | аі n Í 
‚ Electrical Wi n ighting ontrol • Transformers and Storage Batteries FOR FREE | WAME......... —— —— HR: ———— 
» Generators and ctrical Estimating = ...Plus much, much more. FACTS! | ADDRESS xa КОН n ee وک‎ M 


ELECTRICIAN SCHOOL, Dept. PCO91 
scr wi | [CS Center, Scranton, PA 18515 


J 
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| Harness the Free Electricity | 


around you with a 
me Thermax Low rpm 


Generator. 


The first responsive 
dc generator designed 
especially for the new era of 
small-scale renewable 
energy systems. 


4 lbs 
478" x Зу" 

Rated: 25 W, 
Peak: 150 W, 


19 V 
100 У 


‘Take advantage of the free poner around you...wind, water, even 
pedal power! The Thermax TC25G low rpm generator is designed for 
small backyard energy systems. 

Perfect for owner-built systems. The Thermax generator is 
affordable, sensitive and delivers 12 volts at only 400 rpm. Effective in 
low rpm systems, hook up the Thermax to a small windmill and start 
generating electricity. It's as simple as that! Free Plans ($9.50 value) 
| show you how. Powerful. DC generator with external flux ring for 

added power. So sensitive, acts like a selsyn when connected to a small 

dc motor. 

Many practical uses. *Recreational vehicles *Marine platforms, 
lights *Many agricultural uses, electric fences, pumps. High power 
yield...Low rpm. 

| Only $69 (2 for $130.) with complete users guide and one set of Free 
| Plans ($9. 50 value). Please specify choice of Plans. 


Send this coupon today, or call toll free to charge, 1-800-451-3402. (Sorry, order desk 
cannot answer technical questions.) In Vermont, 1-802-658-1098, 
in Canada 1-613-678-3322. 


Please send me Thermax TC25G generator(s) for only $69.00 each (2 for 
$130) plus $4.00 each shipping and handling. Vermont residents add 356 state tax. 


.L.] Please send me more information. 
C] Water Power [] Pedal Power 


Total enclosed $ 


My choice of Free Plans is: [.] Wind Power 


Name: ertt — ЧЕ —— Е. — 
Address: LA —— _ ё А 
City: — — ———— c 808 —. I — À 

x ж Satisfaction Guaranteed. Allow 2-4 weeks for delivery. 
Therrnax —— Thermax Corporation 


Dept. PSI , One Mill Street; Burlington, Verriornt 05401 


HOW € 
ТО FIND Sy 
ANYTHING 

BY MAIL 


Directory of over 2000 of the best 
mail order catalogs, what's in them 
and how to get them... most 
FREE! 176 indexed pages. |! not 
salislied return it within 30 days tor 
| immediate refund, 
Order Now. Send $9.95 check or Master Charge/Visa no. and 
| expiration date 10: 
| PINKERTON MARKETING INC. 
1375A Oak Terrace, Lake Bluff, IL 60044 
If you order within the next fifteen days, we will send | Е 
you absolutely FREE а three month subscription to e want aere F 
“The Best to You by Mail, a fascinating monthly news- and 54! 
letter, Each issue brings you delails on al least 20 new 
catalogs. speci offers. lishing changes. bargains . . . and 
much more, Send in your order today! 
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; THE QUIKRETE® COS. 


COLUMBUS, OHIO 43229 


166 | POPULAR SCIENCE 


CUTLERY AND SPORTING GOT 


No. 3040 Folding Slingshot. Carefully 
crafted steel bar construction and folding 
arm brace designed to make it ideal for 
hikers, back-packers and small game 
hunters. 


No. 3020 

Repeater Slingshot. 
Unique to the Marksman 
line. Includes a leather 
pouch and high quality 
rubber thrust bands. 


$399 


No. 3006 Wrist Lock. 
One of the most versatile 
and powerful slingshots 
available. $ 499 


G-750 Pocket scope telescope. Powerful, 
yet fits pocket like pen. $199 


G-058 Lock back folding knife. Wood ` 
handle, 440 stainless steel blade. Brass 
bolsters. 4" closed. $400 


A-4 Top Grain 
Leather Sheath. 
Fits 4" knives. 


$499 


Piease send me items listed below. Make checks and 
money orders payable to Timberwolf Cutlery: Add $1.50 
delivery charge for 1st item and 50€ for each additional 
item. 


L— ANM — BEN. зш 


Shipping & Handling 
Ala. Residents add 6% sales tax 
Total 


Name 
Address 
City — Stale Дїр 


Visa Master Charge 


Exp. Date Card No. 


Mail to: 


Timberwolf Cutlery 
P.O. Box 757 Dept. PS-10A Clanton, AL 35045 
Dealer Inquiries Invited 
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LYNCHBURG 


HARDWARE & GENERAL STORE 


Old-time Riverboat 
Playing Cards 
Both of these decks are prettier than a paint- 
ing, and so is the antique tin card case, Each 
card is a bit larger and thicker than normal— 
like those used on riverboats іп the 1890's. 
There's a black and a green deck— both with 
an antique gold "distillery design." The face 
cards are reproduced from 100-year-old art- 
work. So it's a real unusual set of cards for 
the serious player. Twin deck in antique case: 
$8.50. Postage included. 


send check, money order or use American Express, 
Visa or MasterCard, including all numbers and 
signature. (Add 6% sales tax for TN delivery.) For a 
color catalog fuli of old Tennessee items and Jack 
Daniel's memorabilia, send $1.00 to the above ad- 
dress. In continental U.S. of A. call 1-800-251-8600. 
Tennessee residents call 615-759-7184, 


LOG ETT INTER 


is casted 
tool steel venturing a Broar 


ed did. a TO Сез: 
wil: 5 M verve ie 


Жк 


де ET dd 4% ве sweet vig 


"PROTEST iL CO. 


PO Box 41, Dept PS, "(STA TC OH 44630 


„оК, ЕЕС 


| NUMERALS \ Ме: бозы. 


PENDULUMS ck ALTE COMPONENT CENTER 


MOVEMENTS | вох 456 - Belleville, Mich. 48111 


ating a UT. arre “tend ei аги]. pacis. 


32. Tool Set, G.I. cost 1295" now ..... 1269 
14-Tool Set, СІ. cost ‘126% now ..... 1180 
Save Even Моге, Both Sets now ... 7389 


Two 138 Sets [Limited Time] . be 

ER Money Back Guarantee. Add *3* for shipping 
`. WV Texas orders add 5% tax. Export orders add 4. 

i U.S. SURPLUS CENTER, Dept. 501 

715 Camden, San Кос Texas 78215 


Develop a profitable second income in your spare 

| time making small, unique bandsaw boxes. This 

unpublicized, little-known technique allows you to 
turn common inexpensive lumber and scraps into 
valuable utility boxes for the home and office. High 
demand in gift shops, stationery stores and craft 
fairs. Fully illustrated instruction booklet of 15 orig- | 
inal and profitable designs. Satisfaction absolutely 
guaranteed. Send $10.00 to Box-Art, Dept. C, 
Box 125, Clarendon Hills, illinois 60514. 


DIRECT FROM 
— Y a QUALITY Y SUNGLASSES 
QUALITY ||| ATFACTORY PRICES 


WOOD || 6 
A N D C Q A L FREE iied time only — deluxe velour 
| | lined case with each pair of glasses | 
ordered (a $3.00 value). Credit cards 


C i NT RA L | | | accepted. Dealer inquiries invited. 
| | m | NOTICE: Don't be fooled by cheap 
H EATI N G SYSTEMS | imitations. These glasses are made 
exclusively for U.S. Optics. To make | 
sure you get the best, order now and if | 
not completely satisfied return for 
refund within 30 days. 


. World Famous Pilot's Glasses 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd 
probably cost you over $20.00. #20Р 
available in gold or silver frame. A $20.00 
value only $7.95. Two pairs for $14.00. 


SAVE YOUR » 
HOME HEATING ay Aviator Teardrop Flight Glasses 


Lprice Ss {ота in on upon & include | Flexible cable temples. #30A gold frame 


DOLLARS L only. A $30.00 value only $9.95. 
PLUS 


“CONVENIENCE — Huge firebox for less loading. 
Automatic "no-hands" switchover to backup fuel. 


"VERSATILITY —15 models—multifuels to wood/ 
coal add-ons. Burn the cheapest fuel in your area 
(wood/coal/gas/oil/electricity) & get your hot water 
FREE. 


* SAFETY — Rugged, fully insulated units. Low 
Surface temperature (unlike wood stoves) stays 


safe to touch. 
| i | Professional Driving & Shooting Glasses 
"RELIABILITY —Over 50 years experience building Wide angle amber lens brightens visibility. 
ayers pent. Fully guaranteed, Dealers | #30D gold frame only. A $30.00 value 
| nationwide. only $14.95. 2 pans for $28.00. 


 —  — a-—— —-—— eee ee‏ — —- — —— د جد س 


To ordez send check or moe order to U.S. 


Г, 
jf Rushmy FREE РМ Geo 
| Credit d customers please fill ed "peo ng pis date 


# reprint & HS TARM 
Total Information Kit 


з address 


| 
| 
| 
| пате 
| 
ILL a a | ÉL 


phone) 


| Visa or Master Charge # Exp. Date 


і ]‏ ل == م س e,‏ س —- 


FIND OUT MORE! | 
Call our TOLL-FREE 


Hot Line 
(8 am-4 pm EST) 
800-628-9327 
(In MA. 800-282-7719) 


FREE case with each pair. 
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WOOD BURNERS—WHEN THE 
ALERT SOUNDS, YOU STILL HAVE 
TIME TO SAVE YOUR HOUSE. 


— r. 


The new VTGroup™ Chimney = 


Fire Alert is a fail-safe, fully electronic 
system invented by aerospace engineers. 
To understand how it works, you must 
first know how a chimney fire works. 

It starts when the temperature in the 
Stovepipe rises enough to ignite th 
creosote buildup. If 
there’s enough creo- 
sote, you will hear 
a noise that has been 
compared to a missile 
launching, a runaway l 
freight, a tornado. It is | a 
your stovepipe and/or | Ew 
chimney being turned, ё т 
literally, into а blast 
furnace. | 

What happens then | 
may remind you of a scene out of Close 
Encounters. When it's over, you will be 
lucky if you have a house. 

The new VTGroup Chimney Fire Alert 
has a thermocouple (of the sort used in 
space capsules and turbine engines) 
mounted directly inside the stovepipe. 
The separate instrument box shows the 
temperature of the gasses going up the 
pipe. If the gasses overheat, the alert 
sounds. Before a chimney fire starts. 

Like an aerospace system, our Alert is 
fail-safe and warns you of any problem in 
its own circuits or batteries. Battery opera- 


tion makes it independent of house current. 


© 1981 Vermont Technology Group Inc. 


SUPER BIG RADIO CONTROLLED MODEL AIRPLANE 


Easy To Build 


> Жы я 1-1/4 Scale Stinson Voyager 


8-1/2 Foot Wing Span All Wood Kit 
| $149.50 -— 
POWERFUL 2 H.P COMPLETE PACKAGE 5 CHANNEL RADIO 
2 Cycle Aircooled Including Airplane, Radio & Engine 3 Mile Control Range 
Gasoline Engine ONLY $ 469.50 Rechargeable Batteries 
$99.50 Save Up To $60.00 And Charger 
Reg. $528.60 $279.50 


SEND $2.00 FOR COMPLETE INFORMATION 
CHEQUES, MONEY ORDERS, VISA AND MASTERCHARGE ACCEPTED 


KELRIO ENTERPRISES, 
Р.О. Box B, North Street, Michigan, 48049 . 
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Works оп any model woodstove or wood- - 
burning furnace. Price is $89.50 complete 
with six batteries. 

100% money-back guarantee: Return 
within 60 days for a full refund. 1-year 
warranty against defects in parts and 


workmanship. 
р 


VTGrou 


Chimney Fire ALERT 


MAIL THIS COUPON OR CALL 
TOLL FREE 800-451-5211 

24 HOURS A DAY,7 DAYS A WEEK. 
In Vermont Call Collect 888-4994 


r 


Vermont Technology Group Inc. 

[ Dept. P-110, Morrisville, Vermont 05661 |l 

ii O Rush my VTGroup Chimney Fire i 
Alert, complete with instructions. 

[] Send more information. 


NAME 
ADDRESS 


CITY ATE 
L] Check ог М.О. for.$89.50. 
f sii my O MasterCharge Û Visa O Amex. 


le сга # _ Exp. date 


il GISELE LLL Let e m m E 
4-6 weeks delivery. Vt. residents add 3% sales tax. 
ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ E E | 
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Fun To Fly 


2-DRAWER 
HOME OFFICE 
FILE 


Running a home, like run- 
ning a business, takes 
paperwork. Here's a cor- 
rugated fiberboard file 
cabinet that makes or- 


ganizing and storing rec- 

ords, receipts and references 

simple and easy. Sturdy 2-draw- 

er wood-tone unit fits in almost 

anywhere. 22" Н x 131" Wx 

15%" D. Includes drawer pulls and label 
holders. Assembles easily without tools. On- 


| | ly $8.95 + $2 Snipping & a per of AZ, CA, 


O, FL, IL, NY, PA, V add sales tax. 
MasterCard or Visa accepted (give name of 
card, account no., exp. date). 


TMM HOME OFFICE FILE, Dept. PS101 
P.O. Box 9569, New York, NY 10249 


Protect Your Cash And 


Valuables Against Theft 
with the original 


| Clever hide-away defies detec- 
tion. Only you know its secret. 
Only m have its key to lock, 
unlock it. Easily installed, with 
complete kit and instructions. 
7 1/8'Hx 33/8" Dx 2"W. 
Thousands sold at $14.99. 
Now just $12.95 ea. + $1.50 
post. & hdlg. 3 or more sent | 
postpaid. (Res. of AZ, CA, CO, | 
FL, IL, NY, РА, VA, VT, WI, 
add sales tax). Send to: 


TMM WALL-IT, Dept PS10 


| 1 ($12.95 
Р.О. Box 9569, New York, NY 10249 


+ SHIPPING | 


3-Wheeling to Independence! 
| q^ Free 


І Bookiet 


\ а. Ug | М, | 


"ац i А. Fi н 
T k 9 i 


rm: 


One Hand Operation —Rear Differential Drive | 


CYCLE-CHAIR, the NEW ALUMINUM ELEC- 
| TRIC BIKE that is different and safer. It's so 
| easy to handle, you control on, off, forward, 
reverse, speed, and steering with just ONE 
| HAND! | 

Use CYCLE-CHAIR indoors as well as out- | 
| doors. Share your bike ride with a friend, | 
travel to the store, or take it to the bank. Be 

independent on the Cadillac of 3-wheelers. It's 
| low center of gravity and all-aluminum frame | 
| makes CYCLE-CHAIR the lightest, strongest, 
safest 3-wheeler on the market today. Costs 
only pennies to recharge at home. 

Call toll-free . . . 800-257-7955 for free 
| booklet and. special Christmas offer. In N.J. 
| call 800-232-6550 or write: , 


GENERAL ENGINES CO., PEDALPOWER DIV. 
5291 Mantua Blvd., Sewell, New Jersey 08080 


TRS-80° DISCOUNT 


| =| BUY DIRECT 
1-800-841-0860 

аа: по rae 

WRITE FOR FREE CATALOG 


MICRO MANAGEMENT 
SYSTEMS INC. 
ОЕРТ. МО. 14 
Downtown Plaza Shopping Center 
115C Second Ave. 5.W. 
Cairo, Georgia 31728 
912-377-7120 Ga, Phone Ма. 


| TRAILER FOR THE 80": s—Burro Travel Trailer kit sleeps four. Under 


| 1,000 ibs. Fiberglass. Ready to tow. Finish interior only. Write Burro 
P5.10 14143-21st Avenue North, Plymouth, MN 55441, For full color 
catalog send $2.00 to cover postage and handling. Dealers Wanted. 


Build your geodesic home | 
from our complete, fully | 
" engineered kit...or 
y = use our plans and 
He steel hub system! 


i 


TOMES 


Cards; stationery; envel ; ad- 
vertising; labels; tickets; QSL cards: ' 
announcements; тЫ , sympathy, 
prayer cards; шд мо. ча үө топу. ы. 
Own a Printing Bu у 


Are like e raving. 
Have home s "add to income. 


Send 25¢ for calalog. = E 
Kelsey Presses, 81-0, Meriden, CT 06450 


Fine tools 
are like - 
precious jewels. 


They last forever. 


Whether you're an advanced wood- 
worker or a weekend handyman, you'll 
appreciate the superior quality of tools 
designed to last a lifetime. Browse 
through the collection of more than 
2,900 tools in our 132 page full color 
catalog. Send $5, which we'll credit on 
your first order. 


Credit Card holders: 
800-243-1037 


The Fine Tool 
Shops, Inc. 

Dept. 98101 

20 Backus Avenue 
Danbury, CT 06810 


Print For Profit X 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS à 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $5 to 
$10 an hour a few days after you begin 

Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS 


9 ALL TOOLS YOURS TO KEEP 

© KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
9 BUSINESS-BUILDING HELP 


I THIS DO-ALL PRO 


KEY — YOURS 


AS TRONOM Y's 
Space 1982 


The Sun. 
The Moon. 
The Planets. 


Beyond the Milky Way 
to the Nebulae where 
Stars are born. 


Calendar 


ASTRONOMY 's all new 
Space 1982 Calendar 
takes you to these 
exotic places... 


With colorful paintings 

by today's finest space artists 
With detailed NASA photos 
made by Voyager on its 
odyssey to Jupiter and Saturn 
With a liftoff photo  . 

of the Shuttle Columbia — 
our first true spaceship 


— 14 beautiful images 
suitable for framing, plus 
notable dates in astronomy 
and space science. 


ASTRONOM Y's Space 82 Calendar. 
It's a trip through Time and Space. 


$6.95 


Postage and handling included 


Buy 3 Calendars 
for $20.85 
Get a 4th FREE 


badly handicapped, 


i'ma 
ms Locksmith, thanks to 


aining. 
Work is fascinating. t | сап 


do it anybody can. 
Gien Johnson, 


: Make Up to $10 an Hour—even while learning! 


Be a LOCKSMITH! 


This VET Did It - and YOU 


Can Do It 
Too! 


“War injuries left m "t 
financial success 


Besides, the 


Larned, Kan. 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the us money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement—good jobs, too. 
BELSAW INSTITU 12T Field BI 
Kansas Ci ty, Mo. 64 -. 
Accredited Member М 


N. Hunt Wilmington, Del,—"] make $50 a 
week ех 


R. Davis, st Louis, Mo. —"'I cleared $110 last | 
Saturday." 


Ed Boyle, Pittsburgh, Pa. — My business going 
FREE at top speed, I'm moving to b gger quarters," 


MAIL THIS COUPON « NO SALESMA N WILL CALL 


BELSAW INSTITUTE 
Kansas City, Mo. 64111 


| " Rush FREE book, on to your Future.” i і. a 
TO КЕЕ! KEEP! Name * Monee ave 

Éa dd $25 I 
ato $40 a ЕЕ | Address 
d come. and city State... Zip. ll 

doesn't cost 

you a penny 

extra! 


! Please send me — copies of 
! ASTRONOMY's атш. Enclosed is my 
| check for $ 
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Zip 
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Allow 4 to 6 weeks for delivery. Mail to 
ASTRONOMY Magazine, ORDER DEPT., 
Р.О. Box 92788, Milwaukee, WI 53202 
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1127 Field Bldg. ч 1 
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Today a trained locksmith can just about write his own ticket. LOCKSMITHS 


Telescopes trom Celestron” 


Will Take You To Places You’ve Never Been To Before 
* Versatile • World's Largest Selection • Supremely Affordable 


^ * 
= * Ll 


With a Gelestron. the modern standard of high quality, affordable telescope performance, you 
can explore the craters of the Moon, the rings of Saturn, twirling galaxies and glowing nebulae 
You can easily use a Celestron to photograph and view terrestrial subjects. 

All Celestron telescopes have laser-tested, diffraction limited optical systems with hand-figured 
optics made in the U S.A 

Celestrons^ are available from 1-2- to 14-inches in diameter including the world’s most popular 
modern telescope, the versatile Celestron 8. And, remember, most 35mm cameras easily attach to 
the Celestron for photography. 


Free 8-page brochure or send 53.00 for 52 ?-page full-color catalog on how to select and use a 


Celestron telescope telephoto lens 


Celestron’ international 


2835 Columbia St., (Box 3578-PS2) 


Dealer inquiries invited. 


Torrance, CA 90503, U.S.A. Telephone: (213) 328-9560 


You'll love building these profitable 


WOODEN TOY PLANS 


FOR ie BAND, JIG, AND RADIAL SAWS | 
Ten enchanting full-size pat- 


& wood, plus "How to Make 
Wheels with Table and Radial § 
EM" Saws." Model T, Fire Truck, § 
js: Train, З Animal Pull} 
= Toys, Boat Puzzle, Phone, у | 
Е Soldier. Send $4 today, we 
& ship immediately! (Catalog of 
P А 100 plans $1.00) 
paS 4 8 Alea a J. Lowman, Тоутакег 
j^ | 2818 Campbell Dept. PS-1 
zy d [UR а E and Kansas City, Mo. 64109 
SATISFACTION GUARANTEED. 


WE CUSTOM-MAKE GLASS SCREENS | 
TO FIT ANY ARCHED, ODD-SIZE | 
OR STANDARD DIMENSION 
FIREPLACE OPENING. 


SWISS ARMY TYPE KNIFE 


^ д All purpose wonder knife. Red 
Ч handle. Sturdy survival knife 
with 12 Stainless Steel 

Blades. per- 

fect for fish- 
ing, camping, 
work and play 


We build our custom glass fireplace 
screens without compromise in materials 
or workmanship. The frames are crafted 
from heavy gauge steel. The glass door 


« UNIS ف‎ pr^ panels are 14" Pyrex®. Hinges, latches and 
EN S SiC y : 4 ‚50 ea. mesh curtains аге all extra heavy duty. 
EI CN Ne Р Add 50¢ We'll not only build you a glass screen to 
| j № 3 Post fit, it could last as long as your fireplace. 
\ А 3 B 
| \ Ў Handi 


CALL OR WRITE FOR FREE BROCHURE: 


Dept. 56C Box 128, 400 Reed Rood, 
Pa 19008 Our Tel: (215) 544-7100 


Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, М.Ү. 11590 Dept. E-10PS 


$54995 
синей 


C 


L| Ta The Iran Shop, 


Broomall 


BE A LOCKSMITH 


KIT CONTAINS: LOCK PICKS, CAR OPENING TOOL, LOCKS, FILES & KEYS 
DURSE COVERS LOCK PICKING, MASTER KEYING KEY IMPAESSIONING RE-KEYING 


<А 


ОКТАЦСМ` 
SAW GUIDE 


from the makers 
of the PRECISION 
DRILL GUIDE! 


- Model 201A 


Patent No. 
39023774 


` Get Radial Arm Saw 
P Accuracy from your 
pr "ORDEN now Circular Saw with 


$29.95 the Portalign 


| SAW GUIDE. 

B * Repeats square, angle and bevel cuts 
with parallel consistency. 

e Completely portable, take to the job. 

e Make joint cuts such as dado. lap. 
miter, box, norch, and more. 

e Easily adjusts for angle curs to 45 
degrees, right or lefr. 

e Mounts to most popular circular saws. 

e Quick and easy dismount from the saw. | 

е габи binding and extends blade | 
Ие. 


PORTALIGN® PRECISION / 
DRILL GUIDE 


Turns your ordinary power hand 
drill inro à VERSATILE, PRECISION 
TOOL! * Angle drilling « 
Auromanc centering on round i 
stock * Depth stop control + 90 
degree drilling. and more. ?g 


ORDER $17.95 d 


NOW 
SPECIAL COMBO OFFER! 
BUY DOTH—SAVE $8.00 


Porralign SAW GUIDE G DRILL GUIDE 
$47.90 value. Offer good thru 
Nov. 30, 1981 EUN 


F 
Model 104A 


10-Day Money-Back Guarantee 


WOODCRAFT 


Productions Inc. 


919 West Grape Street, Dept. А-1 

| San Diego, CA 92101 ^ 
Please rush me rhe following tools: “4 

— 5aw Guides (o 29.95 + $2 Ship/Hand. $ .— — 

ў _Drill Guides (i! 47.95 + $2 Ship/Hand. koa 
| — SPECIAL COMBO (i: 3990 + $4 Ship/Hond $ —— 64 

| California Residents odd 6% sales tax: § 1 
| TOTAL AMOUNT: ج‎ Á 


PAYADLE TO: WOODCRAFT Productions. Ine. 


Account # 


go 


L] My check is enclosed 
Charge to: О MasterCard O VISA Expires. 
| NAME 


AVERAGE $15.00 AM HOUR. Leam al home- Eam as you learn. Fast вау ' ADDRESS 

coursa that trains you by doing. All keys: locks: picks car tools and special oa = 
equipment supplied Zooming crime is everywhere, everyone is seeing CITY 

greater protection. CASH IN AT ONCE, TRAIN AT HOME. EARN EXTRA UTI SAIE АР 


555 RIGHT AWAY, Send for exciting facts, по obligation, бє send $49.95 for 
complete kit A $2.75 shipping & handling total $52.25. C.0.0's accepted. 
UNITED LOCKSMITH SUPPLY CO.. 5025 So. Eastern Ave.#16, Box 
390, LAS VEGAS, NEVADA #9120. 


MANUFACTURERS 


= SS E E aE 
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1981 
DISCOUNT SURPLUS 
ELECTRONICS CATALOG 


` FREE 


й, We Offer: 
* Computer Peripherals * Audio Equipment 
* Solar Products a Rechargeable Batteries 
* And Much Much More! 
Quality Surplus Elec- 
tronics For Less! 
7) 245-3828 


cend Mame & Address to 
Poly Paks, Inc. 

PO. Box 342 Р5.10 

5 -упппеіо MA 01940 [61 


Là HOLLY HYDRO HEATER | 


present weed steve и Гота, "m | 
| REI do ерада ра рне | | 


Hydraulic Log Splitter 
PARTS ALSO AVAILABLE TO “BUILD YOUR OWN 


10-1/2 tons splitting force 
Fast splitting cycle ( 10-sec.) 
Splits logs up to 26'"' long 

5 hp BRIGGS gas engine 
Powerful 2-stage hyd. pump 
Detent control valve returns 
to neutral "isi 


ren «797 F.0.8, Lincoln. 
e Split wood for your own use, split logs 
for profit, earn money on rentals. Built 
from finest quality components. | 
&o. ® "BUILD-YOUR-OWN". Save Money! Тор 


Zl Cain or quality components: at lowest prices. See our 
Stamps catalog. 100's of other items, BIG SAVINGS! 


SURPLUS CENTER KEXEIN Cos iso 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


VALUE PACKED 1981 
AUTO PARTS AND 
ACCESSORIES CATALOG 


NOW YOU CAN DO 
IT YOUR WAY 
: Repair or customize your 
j| auto using quality parts and | 
accessories from Rick's. You | 
1 1 ШШ can SAVE big money and get 
it done RIGHT when you do it yourself. You don't 
need to be a 'born mechanic' or have a huge col- 
lection of fancy tools. Most accessories come with 
easy-to-follow instructions — all you need to as- 
sure success. = — | 


CALL TOLL FREE 
1-800-228-2626 2132 


7 days, 24 hours Wl, 
FOR YOUR FREE 
1981 CATALOG 


or if vou wish fillout and 
mail coupon below to: 


| © ACCESSORIES 
Classics іо Late Modei 


-—— ee — ee  —  — €— — БА. 


SEND TO: RICK'S Automotive Parts 


2754 Roe Lane — Dept. 2510 
Kansas City, KS 66103 


[ YES, please send me Rick's 1981 Auto 
Parts and Accessories catalog. No obli- 
gation and no salesman will call. 


NAME 
ADDRESS 
CITY 
STATE 


APT. NO 


An ounce of time. 


The amazing mini travelers' clock for 


It's a space-age pocket watch. . . а 
bedside traveler's companion . . . a car 
dash clock . . . a convenient personal 
alarm. And it's a tax-deductible 


business gift idea to -— Z AG h 
delight your clients == ~~ Ws 0 
and associates! ее 


Actual Size Only 
29/16" x ім” x 7/16" 


Look ... the perfect, one-ounce electronic LCD read-out 
traveler's alarm clock that goes anywhere! Gives you con- 
tinuous display of hours and minutes ... 24-hour ''beep'' 
alarm ... backlight for night viewing—all in a tiny, black and 
silver alarm clock with quartz crystal accuracy to within 20 
seconds a month! And it operates on a long-life battery! You 
expect $39.95? No. It's only $19.95 plus $3.25 shipping and 
handling! 


ORDER A &-PACK AND SAVE OVER $30.00! It's such an in- 
triguing gift idea, we're offering a 6-pack for only $99.99 
plus $9.99 shipping and handling—a total saving of $30.72! 
Use your credit card and call toll-free or send check with this 
card. (Illinois residents add 6% sales tax.) You must be 
satistied or return for full refund within 15 days. 


CALL 800-621-5839 
(In Illinois, call 800-972-5858) 


For faster service, give this number 228 to operator. Call 7 


days a week, 24 hours a day. Call now! 
| y ROY THOMAS 

19 8 ASSOCIATES INC. 
701 E. Prospect, Dept. 228, 
Mount Prospect, IL 60056 


MP de: jur SCHO 
Velveteen i f. 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take it camping, in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10 days for refund. Order now! 

CREDITCARD ORDERS 


ошто те, 800-648-5600 '"600.92.5710 


OPERATOR NO. 48, 24 HOURS А DAY, 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


Contemporary | 


_under 320) 


INCLUDED: 


INCLUDED: INCLUDED: 

Matching dash Easel stand! Pocket case! 
mount! 

[ ] YES! Please send me "Ounce of Тіте"" 


traveler's alarms for only $19.95 plus $3.50 shipping and 
handling each. | enclose $ 


| want io save $30.72! Send me a 6-pack for only 
$99.99 plus $9.99 shipping and handling! 
С] Check enclosed. O Please charge my: 
O Master Card CO Visa account number: 


InterBank # ^ — Exp. | Sig. 
. (Bank card orders must be signed) 
(please print) 
Name ЕН - 
Address E 
City State Ji 


онга Easilyon Shelf 


AirCoil Construction 
Se ee ee ee ee ee ee неба. 
Please send me the following AIR BED(S): 
C) Twin Size (Item 2339) $49.95 
i [1 Double Size (Item 2354) $69.95 | 
LI Queen Size (Item 2360) $79.95 
L] King Size (Item 2374) $99.95 [ 
Add $4.95 per bed fur shipping and insurance. 
C AC Air Pump (item 0004) $29.95 | 
| [1 DC Pump-12 volts-(Item 0005) $29.95 | 
illinois Residents include 5'4 % sales tax. 
| C] Check/M.O.Enclosed (© Charge My Credit Card: | 
А MasterCharge С) American Express C Carte 


Ci Visa О Diners Club 


Card No. 
Name 
| Address_ 


| | 

a са е и а 
eT Sm сыс аана: i 
ee en | 

j 


Blanche 
Exp.Date 


[um zip 

Signature 
Contemporary Marketing, Inc | 
790 Maple Lane, Bensenville, IL 60106 
Dept. PSME-274 © CMI1980251 
LL LE ۸ E NM. 2 ER ——8M M 7 
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These four matched volumes tell you and show you everything 
any building or carpentry job...from fixing a roof to building 
even building an addition or a house! 


Take tnis -voume 


Cutting to length 
with miter gauge 
and stop rod.' 


== т „а 
1 tmh 


som pi "Р 


па a 
ou get this 
ery dolalls on opposite 


How Popular Science 
Book Club Works 


Just mail the postpaid card to get your $27.95 
АУЕ CARPEN ear ELM wee er ix ak 

no money now. We' you later for on 
$3.95 plus delivery and handling. 

Then, about every four weeks (13 times a year), 
you'll receive a Club bulletin describing the coming 
main selection and alternate books also available. If 

want the main selection only, do nothing. It will 

sent automatically. If you don't want the main 
selection, or want alternate books, or no books, 
please make sure to indicate your wishes on the In- 
struction Form and return it to us by the date shown. 
Club mailings are carefully scheduled to assure you 
of at least 10 days in which to do this, But in the 
unlikely event that you don't have 10 days, and you 
receive an unwanted selection, you may return it at 
our expense. 
After receiving your joining shipment, your only 
obligation is to buy two more regular selections or 
alternates in the next year. After that, membership 
ed be cancelled at any time, by either you or the 

ub. 

Club books are comparable in every way— 
paper, printing, -binding, jacket—to original 
publishers’ editions, yet you may save up to 50% 
and sometimes more on hundreds of special books 
offered each year in the club. To become eligible for 
these bargains, mail the card today! 


и price 
when you join 
Popular Science Book Club 


S A CLUB MEMBER, you'll have an opportunity to choose from 

‘more than 100 superb, up-to-date books on a wide range of 
popular science subjects every year — AT DISCOUNTS OF UP TO 
50%. (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects, 


This information-packed 4-VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
about every build-it-yourself question you'll ever have... 

You get a complete how-to book on woods and woodworking tools, how 
to do all kinds of joinery and cabinetmaking joints, how to do kitchen 
cabinet construction... and more. 

You get a complete how-to book on all standard specs of every element in 
house construction, including how to read plans and make your own... 
how to lay out a home workshop ... and more. 

You get a complete how-to book on laying out the foundation, how to: do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
patios, insulation . . . and more. 

You get a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection... and more. 

You get step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it —and keeping the house in A-1 shape for a lifetime. And thousands of 
show-how Pe make it all amazingly easy, even for a novice. Let's look 
at a few of the remodeling and fix-it jobs you learn how to do... You learn 
how to replace worn or missing shingles. How to fix chimney flashing leaks. 
How to repair stairs (or build them from scraích). 

doors need fixing or fitting, you can find out how to 
do it from these books. If you want to lay new flooring, 
you can just turn to these books to find out how to doa ` 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books. 

This marvelous 4-book library also : 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods—their character- 
istics, strengths, best uses. You learn 
about fasteners—nails, screws, bolts, 
more—their holding power, size- ume | 1 
strength ratio, and how to use each. | 

These books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing—every technique and job. 
They give you the answers to just about every carpentry question you'll ever 
have. And they can save you thousands of dollars in the years ahead. 


you need to know to do just about 
a foundation, installing new paneling, 


* How to read plans, specs 
* How to use carpentry 
hand tools 


* How to use woodworking 
power tools 

* How to bui/d concrete 
block foundations 


* How to choose best woods, 


materials, fasteners 

* How to plan and build 
roofing, flooring 

* How to construct walls, 
doors, windows 

* How to make joints 

* How to build stairs 

* How to build chimnays 
and fireplaces 

* How to use builders’ 
math, do surveying 

* How to make kitchen 
cabinets, counters 

* How to do cabinetmaking 
joinery 

* How to build A-frame, 
1- and 2-story houses 

* How to plan a home 
workshop 


Learn how 
to read plans, 


Your . 
4-book 
. library 
1320 pages of 
illustrated how-to 
Handy Library Size 
Sh X Bi," 
Hardbound editions 
THOUSANDS of 
drawings, photos, 
diagrams 


* How to do house 
insulation 

* How to build scaffolding. 
hoisting apparatus 

* How to do wood pattern- 
making (for castings) 

* How to do sheathing 
and siding 

* How to do cornice 
construction 

* How to plan termite 
protection 

* How to do interior- 
exterior painting 

* How to build girders 
and sills 

* How to make concrete 
forms (and molds) 

* How to sharpen saws 


A 
JOISTS 


* How to build skylights | 
* How to do house main- 
tenance and repair BOOK 
...and much more CLUB 


P.O. Box 2006, Latham, N.Y. 12111 


Your home 
workshop 
ay off 


with 
B B this 


Power Feed 


Planer Molder Saw | 
Three power tools in one — 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you, desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! „ЕМ FOR ur 


NO OBLIGATION-NO SALESMAN WILL CALL 
— ا‎ + co. 


Kansas City, Mo. 64111 


^ BELSAW POWER TOOLS 
9227 Field Bldg, Kansas City, Mo. 64111 `— 
хед Please send me complete facts about |- 


PLANER — MOLDER — SAW and 
details about 30-day trial offer. No 


obligation, no salesman will call. 


NAME ————— Luce i LEE 


ADDRESS 
CITY 
STATE... TIP 
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è 19" overall 


LIMITED TIME 


| Low ier ana com Catalog free with order. 


SUPER KNIFE SPECIAL 


Compare These Prices Anywhe 


"PAY" YOURSELF $1000+ to 


e 16 or 11 Н.Р. Briggs & Stration electric start 
mp e automatic torque converter transmissions 


РТ” lus two passengers e du 
444" 40x1 ; wheel, foot | controls 


e forward and ET gear е rear dual hydraulic 
disc brakes 

Tough Mark Series Haulers lug 500 Ibs.of cargo plus 
you and a passenger almost anywhere. 16 H.P. 
opposed Twin-Cylinder or 11 Н.Р. Synchro-Balanced 
Briggs & Stratton engine, automatic torque conver- 
ters (no manual shifting), alternator and electric - 
start. Steering wheel, fcot pedal accelerator and 
brake (rear dual hydraulic disc), forward and reverse 
gear let you maneuver easily with speeds up to 25 
MPH. Dump bed 441"х40"х11" extends to over 4' 
with tail gate opened. Many accessories. 

Build it yourself and SAVE $1000-- . Engine mounts 
to welded & painted frame. Tires mounted on rims. 
You bolt parts together and pocket assembly costs. 


* 20" overall 

* 18" edg 

* steel blade 

е canvassheath 


* 23" overall 
.ü 18" 


* steel 
*^ canvas sheath 


80 have built a Carl Heald Kit. 
For more information call 616/849-3400 
or write for FREE brochure today: 


Heald Hauler 

Mark 4 Model HH-4 16 
shown with optional 
headlights ind knob tires, 


Carl Heald, Inc. Dept. PS-810 


P.O. Box 1148, Benton Harbor, М! 49022 


Also 
3-wheel models 


. fiberglass h die 
. TOM overall 


. 1043" ‘overall 
* 5" ed 
* steel lade 


* sheath 
OFFER 
ONLY 


$6.95 


Еа: 1% 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints ang trial lesson in Plan Readin 

as a means of tr ying out Chicago Tech's 


Plus Postage 
e 914" overall 


de 
* sawteeth on back SURVIVAL 
had KNIFE home-study Builders training. Learn how 

— you can master Plan Reading—Estimat- 


of const the practical details of all types 


> Канео) at the Limited Time Offer of construction in your spare time at 


$6.95 each or $6.00 each in quantities of 3 or more. Add home. Mail coupon below or phone 
Eod quem е Gra kulia sod 39 cones for saih adl TOLL FREE—see how you, too can pre- 
TIFFIN INTERNATIONAL. pare for a better job—higher i mcome, or 
Alabama residents add 696 sales tax start your own contracting business. 
Kies Available (Enter number) desired) e PHIOITOLE гея н DAI 
i Quan. Quan. : Quan. : Quan. | 
| == VANS EE с=т CHICAGO TECH/School for Builders 
i= UR 1737 S. Michigan Avenue, Chicago, IIl. 60616 
CHICAGO TECH/Schoo! for Builders Veterans 
Address | Dept. PS-101 1737 S. Michigan Ave., eal үн 
City Sein | Ch ‚їн. 60616 ere 
Ү1$А___________МА$ТЕКСНАНКСЕ i Please mail me a Free Trial Lasaon, Biu Biueprints 
Exp. Date — Card Number | ice o iai Catalog. Ате um there is no 
Signature - 
Mail to: TIFFIN INTERNATIONAL, { NAME к. 
Р.О. Box 881, capt STD AL 35045, I ADDRES SEN 
I CITY STATE — ZIP. 


ler Inquiries Invited 


box _` 


Only simple tools needed. Thousands from eight to | 


BUILD THIS NEW 
4-WHEEL HAULER 


and with steel cab. B 


"and PASSIVE SOLAR 


GREENHOUSE 


O New System 3 - “Brookhaven” model 

О Factory insulated triple glazing 

О С.Е. Lexan® Shatterproof Panels 

О 40% Tax Credit & State Credits 

О Lean-To, Free Stdg. & Window units 

"О Curved Eave, Bronze Tone Finish 

COLOR CATALOG and TAX CREDIT GUIDE: Enclose | 
| $1. for our catalog and price list, plus our guide to the 

latest federal and state passive solar tax credits and 

qualifications. All kits shipped Freight Prepaid. 

SAMPLE WINDOW KIT: Enclose $5. for catalog and 

tax quide above, plus actual samples of greenhouse alum. 

frames, G.E. Lexan® glazing, assembly manual and 


heating guide. 
FOUR SEASONS 
GREENHOUSES | 
910 Route Hx Dept. PS-110 


| Farmingdale, N.Y. 11735 
| Phone: (516) 694. -4400 


Div. Four Seasons Solar Products, Corp. 
(Custom Built & Standard Sizes) 


SUM Chain Saw 


p | 


10 Lives! 


Ralph McCauley said he 
was tired of chain saws that 
only worked for one or two 
seasons. He said he needed 
one that would last 10 
| | times longer. He got one. 

A Frontier. f Now you ‘too can get one at a low FACTORY 


| and options available @ Money back guarantee 
€ Full one year warranty on motor 


— — = == СИР AND SEND T0:--— – = ~ 
FRONTIER PRODUCTS, Dept. 4J 
3000 Tower Court, Tallahassee, Florida 32303 
OR CALL 904/385-0704 
Yes! I'm interested in getting FREE information on fine 
quality CHAIN SAWS at FACTORY DIRECT PRICES. 


= = 


Name 

| Address 

City i 
State Zip 


(Please Print) 


P——— аа жаыа са? |‏ ت و ی ا 


! 
! 
І 
І 
І 
І 
| 
| 
| 
| 
۱ 
І 
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Тһе process is simple. No o printing press. No inks. No 
complicated typesetting 


The Econo-Kit is the only device available to custom 


print bumperstickers. The bumperstickers are dry and 
ready to use in seconds. The kit is completely portable. 
Take the Econo-Kit anywhere! 


Cash in on the 
PROFITS ina 
Welding 


Business 
of Your Own 


Be Your Own Boss 
You can work part time . . . full time, right at home, no special shop 
needed. You don't have to be a skilled mechanic. No experience needed. 
Foley Institute will help you every step of the way. Young men and women 
can make welding a profitable career. Retired persons can supplement 
their income. 


Many Welders Earn up to $20.00 an hour 


Мапу skilled welders earn up to $20.00 an hour. After you complete the 
Foley basic and advanced courses you probably can too. The oppor- 
tunities for business are unlimited. Any metal product can break — and 
in most cases the best wav to repair it is by welding. А the replacement 
cost of tools and machines go up, more and more companies and 
individuals are seeking professional welders to put their broken tools and 
machines back together again. 


Send for FREE Information 
For complete details on how you can start your own money-making 
business and receive your FREE Profits In Welding Information kit, write 


ou can set your message 


easily. Yet the result " an attractive bumpersticker. | to Foley Institute of Welding, 6410 Foley Building, Minneapolis, MN. 
Everyone with a car or a cause is your customer! 55418. 
9 Political Groups € Religious Bodies NO SALESMAN WILL CALL. FREE 
ө Civic Organizations 9 Sports Fans and Clubs | NO OBLIGATION. пасте 
e Anyone witha Message | г--=----7--- --- INFORMATION / h 


Makes Money 


Your cost to make a custom bumpersticker is 20€. 
Custom made perm routinely sell for $1.50, 
$2.00 or more. M 

Everyone will want one! | 


INFORMATION / PROFITS 
Foley Institute of Welding KIT , і 

6410 Foley Bidg. | 
Minneapolis, MN. 55418 


[] YES, send me my FREE Profits In Welding 


Information kit. | understand there is no 


and sell as many as you like. obligation and no salesman will call 


Yes! Rush me your free Color Brochure. рае: |! МАМЕ 
sers j|! ADDRESS 
ADDRESS: - Я e 
— D т STAT P 


ER STATES 
Magic Systems, inc. 


Mitac Eee CE NN nia 
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| QUARTZ CLOCK MOVEMENTS 


Quality Clock Movements From West Germany's Famous Junghans Clockmakers. 


Model 756 Junghans Quartz 

e Now made in the U.S.A. 

• One minute-per-year-accuracy 

• Battery operated. Runs up їо 4 years on 
one C cell 

• Long life, stability and accuracy 

«2 year guarantee 

• Dimensions: 
Height 3.19" Width 2.32" 
Depth 1.06" Shaft Length .85" 


| Model 754 1-2 pc 3-9 pc 10-24 pc 
Junghans Quartz Pendulum 37.75 еа. 7.00 ea. ‘6.00 ea. 
e One-minute-per-year-accuracy 25-49 50-99 9 


* Battery operated. Runs up to 3 years on 
one alkaline C cell 

* Realistic pendulum motion with slightly 
audible ticking sound, Standard 164" rod 
length is easily altered to desired size. 

e Minimum moving parts 

e Dimensions: 
Height 2.5" Width 2.75" 


Depth 1.5" Shaft Length .85" 

1-2 pc 3-9 pc 10-24 pc 
314.95 ea. $13.95 ea. 312.95 ea. 
25-49 50-99 100+ 
$11.95 ea. 310.95 ea. 39.95 ea. 


SELVA BO OREL «2^ 
ANO, CALIFORNIA Sab 


(415) 832-0355 


Ra ~ ONE 

jpetsamt MAN 
n. J NOW: BEAT Inflation and HICH Lumberrard Prices! 
—-, No need io Hop your important projects. 


| CT this portable mill right fo the Trees — tum out smooth. 
true lumber every nme - по apum needed. Saw your 


World Fameus басе 1928 „ 


BELSAW MACHIMERY Co.. 372T Field Eidg Kansas City, Ме. 64111 


No Obligation and No Salesman Will Сай. 
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Address | 
|с State — ЖИНИНЕ. 
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ENDS WOOD SPLITTING DRUDGERY 
New low cost COMPACT MODEL with trailer type wheels 
and hitch coupler for farmers, camps, № cottagers. 
10 ton ram, 2 cycles per min., splits oo 
logs 25” x 18”. Also avail- el 


able for 8” wheels for 
trunk transport, 
For details write: 


UM Nat Home in Spare Time 
ical ® Mechanical 


Technology 


| ө ) Civil e Electr 
Engineering 


NO PREVIOUS EXPERIENCE NEEDED > ТЛ? 
Be part of the team that designs, Sig] Po 
tests, builds and troubleshoots. You'll 
work on exciting projects! Every саг К. 
that is manufactured, every bridge / = 
that is built, ane space shuttle that 2s 
leaves the Ast requires the knowl- 7” ees 
edge and skills of башей engineering 55^ 9 


technician 
"FULLY ACCREDITED PIE 

Now you can get the same kind of training program 
used by Fortune 500 companies for their own 
employees. No need to change your working sched- 
ule or social life. No travelling to class. Lessons are 
graded and returned to you by mail. Instructors are 
as close as your telephone...no charge! Use our toll- 
free 24-hour home-study hotline as soon as you 
enroll. Approved for G.I.’s and Veterans. AST 
College Degree awarded with major in Civil, Elec- 
trical or Mechanical. 


SEND FOR FREE FACTS! 
. DM no money. «No obligation 
i __ „№ salesman will call. _ 


[ив MES cem FOR DEGREE STUDIES, Dept. PCESI 
ICS COLLEGE CENTER, Scranton, Pennsylvania 185 


| Rush free facts telling how I can get my College Mies н 
| in Engineering Technology at home in spare time. 


| O Civil Г] Mechanical C Electrical | 
| address m J 


PE о آ‎ 


Cut 6" thick турран pari connect them to form a 


dome, apply steel mesh and 2" cement. You can build this 
beautiful dome, 33° diameter, 17’ high for appr. $1900. 
Use the spacious, richly insulated, super energy saving doma 
for cottage or permanent home. ‘Let us tell you how in our 
book entitied: "BUILD YOUR OWN GEODESIC DOME” 
describing various size domes, Send $4.00 to: 
KEY DOME ENGINEERING Dept. PS-10 
Р.О. Box 430253, South Miami, Florida 33143 


Hey! Look What We Did To 
Solar Storage For 
Air Systems!!! 
* Created a design that will store in 
12 square feet of floor space, the 
storage capacity of 30,000 pounds of 


hand-stacked rock or as much as 70 
salt tubes. Heat-Miser'" Storage 


| Shelves will out-perform most oth- 


er methods. 

ж Phase change at 120°—Heat you 
can feel! (NOT A Salt) 

* Designed a storage cabinet to be 


assembled in less than 2 hours and 


is virtually maintenance free. 

* Built-in air/water exchanger to 
heat domestic water. 

* All standard duct fittings. 


| x Operates with highly efficient, 


low-weight air collectors. 

ж FEDERAL and STATE tax credits 
available. 

* Build it yourself and use our 
Heat-Miser™ Storage Media. 


HEAT-MISER™ STORAGE 
by 
Sun Ray Power, Inc. 
P.O. Box 247 
Dittmer, Mo 63023 
Send $7.50 for detailed plans and specifications. 
Refundable with purchase. 


Cut Fuel Bills 


IHEARTH-AID ® II AMERICA'S 


FAVORITE FIREPLACE HEAT EX- 


CHANGER. _ COOL AR. 


increases Heat Output by 500% 


*Custom Fit to 
any Fireplace. 
| *Easy to install. 
No tools required. 
* Thermostatically 
controlled, works 
— 


*Super Efficient 
Stainless steel 
Heat Exchanger. 

*Best Value 
No extras to buy 


*No dangerous 
Creosote a 


Also available without glass doors. 
For Free Information, Write or Call: 
Thermalite Dept. PS, P.O. Box 658 

Brentwood, Tn. 37027 
Phone: (615) 395-4353 


— INVENTORS — 


AT LAST IT'S HERE! 


Brand New! А REAL AID TO INVENTORS. 


Tired of ripolís?? Do you need real help?? This newsletter with its 
exchange feature will prove to be а treasure. You can exchange ideas, 
services, inside knowledge of where to go for help, such as government 
and private agencies and universities, Where to get financing. WIN also 
contain exposes of the people who will jus! take your $$ and run. 
Accounts of succedstul inventors today, who tell how they made Ii and 
who helped them. Seminars announced. Questions answered. Also our 
own personal success story "How We Made lt." 


ONE YEAR'S SUBSCRIPTION (12 Issues) 
ONLY $50.00 or 
Send $1.00 for details and brochure to: 
Barley Enterprises 
P.O. Box 6454, Dept. 10 
Incline Village, NV 89450 


THROWING AWAY 
$ f per Ib.? 


Everyone has thrown this little-known 
asset away. It is thrown away In every 
office, home, and all other bulldings, In- 
dustries throw tons of it away an moniy: 
Only one person out of 1,000 save It, the 
other 999 don't 1 realize its value, and the 
buyers want И kept that way! Hundreds 
of millions of ix иа И worth of it go un- 


у $5 га for Pert this material 
inate You | lect. Save yours, and buy It 
from ote uninformed persons for $2 to 


E ^ E^ 
wW 5 . " 
feta with h 348. inco С ma me POS n = 
done ри time. Hand cost 7+ 
adiy татыта 


book 
tage тапап Ор, 
this wit with st shipmen „ or within 10 days 
If dissatisfied. 
Poley's Industrial T7 Co. 
Supply Dept. P- 


12389 Minges Rd., Battle Cresk, MI 49017 
For Credit Card Orders only call: 616-979-4075. 


PROVEN SUCCESS 


For over 50 years Americans 


have Pale респ KNAPP тода чыч of 


Comfort shoes. That makes Sell 
ing them an ideal way to supple- 
ment your income part time; or 
«y the many rewards selling 
time. Set your own hours. Be 
your own boss. Knapp offers high | 
commissions on every sale, 
bonuses plus incentives. No in- 
vestment. No experience neces- 
sary. Free selling and training kit 
to qualified applicants. Invest in 
yourself. арке your future with 
oes Wi det seling shos 
rite: 
COND: hoes, 5 XY A | 
Brockton, 1 Tel. 
Gur 588-9000. | 


| America works in Knapp Shoes. | 
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With you wherever you go. 
_ Never more than an arm's engin awe away! 
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Photography has never been easier. Ог 
more fun. Now you wear your camera right 
on your wrist. Weighs only 2 ounces. About 
as light as your watch. As convenient, as 
ready to use. Just liff your arm, look 
through viewfinder and snap. 

Get exactly the picture you want- 
unposed, all-the-action shots. Or still shots, 
as perfect as you planned them. 

ALWAYS READY AND CARE-FREE 

With Wristomatic, you capture the one- 
in-a-thousand shot that's gone before you 
can even reach for an ordinary camera. 
Your Wristomatic is part of you. Always 


there. As fast as your reflex at the critical ` 


second. You record forever the action that 
might have lived only in your memory. 

Your Wristomatic also leaves your hands 
free. And you can forget about lugging 
heavy camera equipment. Even three film 
packs, 9 cassettes (called Filmdisks) 
giving you 54 pictures, will fit into a shirt 
pocket. For weight, comfort and conven- 
ience, you can't be more care-free and 
photo-sure than that. 

AN AMERICAN ACHIEVEMENT 
Wristomatic is a triumph of American 
technology and ingenuity. It was invented, 

designed and manufactured in the U.S. It 
has a 20 mm 1/11 fixed-focus, coated 
lens—with a range from 5 feet to infinity. If 
is the only camera with a patented, 
permanent magnetic shutter (speed 1/100 
sec.). Totally unaffected by heat, cold and 
humidity. You can drop it in water, shake it 
out and it continues to function. 

It does not have a built-in flash. But it 
does have fewer moving parts to wear out. 
Its reliability is guaranteed by the manu- 
facturer with a 1-year parts and labor 
Warranty. Plus our guarantee of satis- 
faction and performance, backed by our 
assurance that after trying out the camera 
for a full 30 days, you may return it if you 
wish for full refund or credit. 

CIRCULAR COLOR PRINTS 

You see, on this page, the unique kind of 
print you get with the Wristomatic. Round! 

These circular prints eliminate entirely 
the need for photo alignment. They are 
always “up”. And you need not worry about 


The Wristomatic Camera gives you 4" 
circular color prints. Better quality at 
lower prices. You won't believe your 


eyes when you see the dazzling results. 


lining up the horizon in the viewfinder. You 
can turn the camera any way you like to 
make the horizon horizontal. 

For fast processing, you send the film їо 
the manufacturer in the mailer provided. 
They will process the triple-pak for $5.70. 
You get back 18 round 100 mm (4 inch) 
prints іп 48 hours, On Kodak paper-full 
color, brilliant, faithful, sure-to-please 
pictures. 

If you should like to change the shape of 
some prints, you can easily square them 
off. Enlarging is also available. 

FILMDISKS 

The Filmdisk film cassettes that slip into 
your camera come three to a MAGNA 112 
COLOR PAK. Cost only $1.99 for the pack of 
3 cassettes, each of which takes 6 
pictures (18 exposures per pak). 

These cassettes are among the easiest 
and surest to use. You get one pack with 
each camera to get you started. 

IT'S ALL EASY AND FUN 

With the Wristomatic, everything is 
automatic. Simply pop a Filmdisk into the 
camera and shoot. There is nothing to 
focus, no light meters to read, nothing to 
do but take pictures-again and again. The 
film advances automatically every time 
you cock the shutter. 


TO ASSURE YOUR GETTING 
А WRISTOMATIC NOW 

This remarkable camera has been years 
in inventing, designing, perfecting-and 
finally, manufacturing. It is now ready with 
every detail completely worked out. This is 
one of the first ads for it and we expect a 
huge response. 

It sells complete for only $39.95, with 
full, easy instructions and one film pack = 
everything ready for you fo start taking 
pictures. 

We suggest you order now and get early 
delivery from stock. Shipping time is now 
within 2 to 3 weeks from receipt of order. 
This could increase as demand grows. 

For faster action, you can charge fo 
Visa, MasterCard, Am. Exp., or Diners by 
calling: 


TOLL FREE ANYTIME 
1-800-331-1750, Operator 418 
(In Okla., 1-800-722-3600) 
OR, MAIL THE HANDY ORDER 
COUPON BELOW. 


Readers' Shopping Service 
POPULAR SCIENCE MAGAZINE 
Р.О. Box 9569, New York, NY 10249 


Please send те _ Wristomatic 
Camera (s) at $39.95 each, plus $2.90 
for shipping & handling. 

(Res. of AZ,CA,CO,FL.IL NYPA, VA, VT, WI add 
applicable salas tax.) 

SAVE! Order 2 Wristomatics at only 
$37.95 each, + $5 shipping & hdlg. for 
both. They make welcome and apprecia- 
ted gifts. 


OI enclose full payment of S 


Charge to О Visa. Г1 MasterCard 
OAm. Exp. O Diners 

Card No Exp. 

Name 

Street 

City : 

S106 42р 
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A-1 CHRISTMAS GIFTS 


EXCELLENT GIFTS; Write For Free 
Lists. Bridges, 
FL 33083. 


Box 4413P, Hollywood, 


EASY READER 


They laughed when I flicked tha 
switch you too can pra- 
vent eye strain гойо. б Марв, 
fing print and need Great 
lor hobbies - amps, 
coins and minute detalig, Mum 
= nated “Easy Reader" is hara. 3 
"Nt. ns magnifies brilianty tordis- 
d torton free reading. Special con- 
"Siruction frees your еи о for 

tat delicate work. Has built-in on-off switch, incl. 2 °C" batt 
Send $12 98 plus $1.00'or Rahway. NY 67065 иначе GIFTS, 


1 L1 Ya 


| 708 Seminary Ave., Rahw 
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PROPANE-METHANE-NATURAL GAS 
conversions. CARS-TRUCKS. Build your- 
self. THOUSANDS SATISFIED USERS! 
Write: Fleming Engineering, EPS, Rem- 
sen, NY 13438. 


SECRET 200 MPG Carburetor Re- 
vealed! MPG-PS1081, Box 2133, San- 
dusky, OH 44870. 


IMPROVE MILEAGE LEGALLY, water 
methanol injection, plans $4.00. THE 
FABULOUS 200 M.P.G. Carburetor, Pat. 
1835, How to drawings, full description 
+ 50. Energy House, Box 3581, Grana- 

Hills, CA 91344, 


FREE CATALOG, Products for the do- 
it-yourself mechanic, Milwaukee Auto- 
Tronics, 4320-A West Edgerton, Mil- 
waukee, Wisconsin 53220. 


AUTOMOBILE RE-TUNING FOR MAX- 
IMIZED ECONOMY. Simplified tech- 
niques increase MPG 50+ 4! DETAILS 
FREE! Techneering, Box 12191CC, Nor- 
folk, VA 23502, Telephone (804) 495- 
2033 (recording). 


A Big car shine is Yours! Oil - Field 
Secret: Mix at home, Instructions - 
$5.00 - Sase. Supershine, Box 735-PS, 
Goldsmith, TX 79741 


GAS SAVER WATER VAPOR SYSTEM 
- EFFICIENT AND SIMPLE Plans and 
Instructions $5.00, HYDRO, 318 5. La- 
fayette St., Greenville, MI 48838. 


ROTTEN 


Performance and Mileage? How 


to easily build water injector un- 
der $15!!! Free details!!! Send 
stamped 4" х 9” envelope 
U&I, PS10, Box 4873, Boise, ID 83704 


OLD CAR FANS: 
Subscribe to HEMMINGS MOTOR NEWS, 
world's largest old car marketplace since 1954. 
Over 450 pages of ads each month, crammed 
with thousands of old cars for sale— plus parts, 
literature, restoration shops and more. Only 
$11.75 for 12 giant issues. Subscribe to the 'bible' 
of old car nuts today. Send to: 

HEMMINGS MOTOR NEWS 

Dept. PS, Box 100 

Bennington, Vermont 05201 


FOUND: The Fabled 
200 MPG Carburetor | 


И exists and we have it — the original patent (now 
| expired) drawings and description, complete "how- | 
| its-done" secrets of the legendary Pogue Carbure- | 

tor! 
With it a Ford B cylinder coupe achieved 205.5 MPG | 

under normal driving conditions, according to DOCU- | 
і ерисе езет те а Alter | 
| the news broke, the oil industry reportedly panicked 

and the carburetor "faded" from public view. j 
| Get the tacts on the vaporizer-type Pogue, many other | 
| super- mileage carburetors. Learn how backyard me- | 

chanics now use these secrets to build working units to 
l modify existing designs for fantastic fuel savings. IW | 
| you're mechanically adept, why can't you? For further | 
1 information on how to obtain this revealing "How-to" | 
Report, send $1.00 (refundable) with purchase. 


| МРС, P.O. BOX 2133, DEPT. PS1081 | 
| Sandusky, OH 44870 | 
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CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for December issue (on Sale November 
15) is September 28. Send orders to Mary C. Ansbro, 
Classified Adv. Director, Popular Science, 380 Madison 


Ave., New York, NY 10017. 


VAPOR CARBURETOR PLANS, Draw- 
ings, Dimensions, Instructions $15.00. 
H & A, Box 438-PS, Bowling Green, 
MO 63334. 


VAPOR JET water injector, lab tested 
MPG increase — increase horsepower - 
eliminate ping, carbon buil 
cars, trucks, 
guarantee $29.95 + $3.00 post. Free 
Details, Autoneering, P.O. Box 1949- 
PS, Santa Ana, CA 92702. 


2 AUTO SUPPLIES & 
EQUIPMENT 
ALTERNATOR Generator Rebuilding 


Book, Details: Hedelund Engineering, 
7505 Barkentine, Las Vegas, NV 89128. 


BUMPER S TICKER 


WARNING! THIS PLACE ARMED 
YOU LOOT, WE 5HOOT. 
$1.00 for sticker and catalog, Recon 
International, 1317 Statler Building, 
Buffalo, New York 14202, 


2A 


AUTO TRAILERS & 
CAMPERS 


CAMPER /TRAILER KITS - PLANS - 
Fifth Wheels - Vans - Covers - Motor- 
homes - Simple construction - Save! 
Catalog $1.00. GLEN-L R-V'S, 9152 PS 
Rosecrans, Bellflow er, CA 907086. 


REPLACE your trailer hitch ball with 


o 


direct from manufacturer, write: 
Trailers, Denver R.D.3, PA 17517. 


^ 


MOTORCYCLES, 
BICYCLES & SUPPLIE S 


ridge, Helena, MT 59601. 


PLANS: Go- ore $2. 50, Mini-Bike 
£2.00,  Mini-C $3.00 | 
$4.00, 12' Sailboat $4.00, Front Trac- 
tion ‘Kart with Gearless Differentiel 
$10.00, Mini-Jeep $3.00, 8 Н.Р, Trac- 
tor $10.00, Soap-Box 53.00, Mini Ve- 
hicle D.A., Chazy, NY 12921. 


AVIATION 


AIRBOAT Propellers, Free Literature, 
Askey Propeller Co., Route 2, Box 188, 
Keller, TX 76248. 


CESSNA 182, $1500. LIST OF INEX- 
PENSIVE AIRCRAFT $3.00. Avguide, 
Logan Field, Billings, MT 59101. 


BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it, Exciting! Order 
your FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


OWN your own plane and FLY FREE. 
It can be done. Write for free informa- 
tion: GREAT AMERICAN FLYERS, P.O. 
Box 2026-D, Downey, CA 90242. 


BASIC HELICOPTER 
TECHNICAL MANUAL. Design data, 
Aerodynamics, control components, 1 11 
pages, heavily illustrated. $11.95. 
ds tries, Box 135A, Maspeth, NY 


o 


E 


| Universal 


HANDBOOK 


AIRCRAFT KITS 


Complete Detailed Plans 


= 800) Fost Gr abo +: 


seno To: LIGHT FLIGHT PRO. 
- Dept Cir PO Box 19828 st Houston. Texas 77024 


BUILD A JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


P.O. Box 16488-A Baltimore, MD 21217 


5A HOVERCRAFT 
HOVERCRAFT Plans. Catalog $1.00. 


Hovercraft, Box 281, Cor- 
dova, IL 61242, 


AERO-CAR de E ol Hovercraft built 
easily with ordi ools. Lawnmower 


| engine powered. Catries one man plus. 


Flies over land/snow/water, Complete 
plans and booklet, $9.95. Aero-Projects, 
Box 5118P5, Clinton, NJ 08809. 


BARTLETT Flying Saucer, Complete 
Plans/Supply Sources: $5.00, Write: 
Herb Bartlett, P.O. Box 156-5, Silver- 
dale, WA 88383, 


6 ASTRONAUTICS 


SPACE ITEMSI! Stoning, Patches, 
Stamps, Souvenir item Details 
Price List $1.00 Filmore’ з, P.O. Box 


741, Adelphi, MD 20783. 


ANTIGRAVITY Propulsion Devise. 
Free Brochure, RDA, Box 8T73-N, Con- 
cord, NC 28025. 


SPACE SHUTTLE PHOTOS you've 
been wondering how to get -now avail- 
able. Eight & X 10, top quality, beau- 
dx spectacular, color pictures includ- 

Columbia launch an landing, Care- 
fu ly selected from the best NASA Shut- 
tle photos. Perfect for framing. Send 
$7.00 to: Ryan Allen Photos, Box 1394, 
Cocoa Beach, FL 32931. 


GRAVITY 


NC TWONIG 
No 


| FLYING 
| Moser Lider ا ا‎ 
d. GUARANTEED! VISA/MC add $5. 

0 СЕН TECHNOLOGY, Box 132-A, Eureka 


LEVITATION 
‚ gases or exotic fuels, BUILD 
‘schematics, 


, parlor- 
8x10 mimeo 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1981 Bargains. 
= в $1.00 handling „ Е Scott- 
parts . , Electra Marine, 610 Merrick 
Road, Lynbrook, NY 11563. 


. all siz 


EGNADD | 


Mc Culloch | 


GAS Saver Dory Skiffs/30 Enots. 
Grand Banks/Carolina/Oregon Dories- 
Power &  GSall-Brochure/Photos/ Free 
Plan Gloucester Gull Rowing Dory 
$1.00/$2.00 Air Mail. Texas Dory, Box 
720, Galveston, Tx. T7553. 


OPERATE your pleasure craft safely. 
Send for “THE CAPTAINS LETTER" 
56.95. Captain Freitag, RR 1, Brookfield 
N.S. BON 1CO. 


BOAT KITS—27 Trailerable models 
—POWER and SAIL = 11' - 30°, Molded 
fiberglass hulls and decks come factory 
assembled - you install factory supplied 
interior. Save half factory-built cost. No 
experience required, FREE 48 page Cata- 
log. Luger, Dept. AC-81, 3800 West 
Highway 13, Burnsville, MN 55337. 
(612) 890-3000. 


BOAT PLANS - FRAME KITS - PATTERNS - 
Powerboats - Sailboats - Outboards - Canoes - 
Kayaks - Rowboats - Duckboats - Houseboats - 
Runabouts - Dories - Workboats - Fishing Boats 


| -8' to 49' - Construct In - Plywood - Cold Molded 


- Wood/Epoxy - Fiberglass - Steel. Lowest cost, 
highest quality! Easy, proven methods include 
instructions especially for amateurs. No lofting! 
SUPPLIES - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books - Trailer Plans. HUGE 
144-page catalog - $2.00 - Includes FREE 
“BOATBUILDING SUPPLIES” brochure. 
GLEN-L Marine, 9152 Rosecrans, Dept. SP, 
Bellflower, CA 90706. 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - World's 
largest catalog - 300 Designs - 
Fiberglass - Steel - POWERBOATS - Inboards - 
Outboards - Cruisers - Sportfishers - Hydro- 
planes - Runabouts - (KAYAKS CANOES - 
Large Selection) - SAILBOATS - Daysailers - 
Trailersailers - Multihulls - Motor Sailers - FIBER- 
GLASS - Cloth - Resins - Foam - C-Flex - CAT- 
ALOG $2.00 - "Includes FREE Materials Bro- 
chure - Hardware - Fastenings - Equipment - 
Riggingsails - Glue - Etc." - (Book "AMATEUR 
BOATBUILDING" - In - Fiberglass - Plywood - 


Epoxy/Wood Saturation Technique - $6.00). 


CLARKCRAFT 
16-8 Aqua Lane, Tonawanda, NY 14150 


11 DO-IT-YOURSELF 


SATELLITE EARTH STATION - Build 
your own antenna for less than $200.00 
with materials you can buy local, Com- 
Рахе instructions plus material list, Any 

andyman can do it. Send today $7.95 
to: YOUNG SATELLITE SYSTEM, P.O. 
Box 79089-PS, Fort Worth, TX 76179. 


BUILD Portable self-contained COM- 
POSTING FIELD TOILETS. Send $5.00 
to: Sunglow, Box 185, Notus, ID 83656. 


ION GENERATORS, Outperform $200 
Models, Kit $64.50, Complete $79.50. 
Professional Ionizers, 2146 Wellington, 
Wichita, KS 67203. 


SATELLITE TELEVISION EARTH STA- 
TION Reference Manual and Buyers 
Guides, comprehensive educational, lay- 
man engineer U.S. send $18.95 plus 
$2.00 handling to: Lee Electronics, Box 
4127, Shawnee Mission, Kansas 66204. 


BATTERY SUMP PUMP /Build your 
own unit to prevent basement flooding 
due to power failure, Complete instruc- 
tions and suppliers. $9.95, Motor Pro- 
ducts, P.O. Box 126, Prospect Heights, 
Illinois 60070. 


“PROFESSIONAL” 
PROJECTION TV “Don't Be Fooled 
By Cheap Imitations" - Build The 
Best!" - Simple Construction! - FREE 
Information! - POLI-VISION, 168R Dun- 
more St., Throop, PA 18512. 


LASER HANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts, Send $4.00 to: Famco, 
PS, Box 1902, Rochester NH 


` GIANT SCREEN 


1400 CATALOGS listed and described. 
sources for everything imaginable, 
$4.00. Masterlog, Box 879-A, Fairfax, 
CA 94930. 


RECEIVE 580 television channels by 
SATELLITE! Secrets... $1.00. Also — 
BUILD quality piant- -screen TELEVISION 
PROJECTOR r $10.00! Plans 
$1.00. Meier, Maple St. “510, Charlevoix, 
MI 49720. 


8'/80' - Plywood - (- 


SATELLITE TV Receiver Kits. Star 
Trak Systems, 404 Arrawanna, Colorado 
Springs, Colorado 80909, 303-475- 


FREE 


CATALOG of Formulas, tips, 
remedies, plans, Methods and Instruc- 
tions, Send to: Nile, 14A Hughey Street, 
Nashua, NH 03060. 


SATELLITE TELEVISION Build for 


under $900.00. Ssae to: NTSC, 2307 


* Cherry Rd., Rock Hill, SC 29730. 


SUNDIAL plans. All angles computed 
for your location. Send Latitude and 
$3.00 to: Intelligence Services, Route 
10 Box 900, Harrisonburg, Virginia 


i 22801. 
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SA ATELLITE VIS 

We manufacture the highest ION 
dala & video dish in the world 41db gain! We 
Riso sell direct. Immediate or you 
шон up: costa dais inching | 
satellite TV ТУ informat TA 
Service iscount бүт x 

Send $125 1 1l 
"i ki Ton RE | 


АТЕ LITE VISION | 


PROFESSIONAL  7' Television Pro- 
jector Kit, Optics, Instructions, $14.95 


Guaranteed, Postpald. Бейек, Вох 
13630, Metairie, LA 70033. 
RUSTIC MAILBOX - PAPERBOX 


Plans Carriage Shed Design, $3.00 Rus- 
tic Creations, iss: Box 43019, Louis- 
ville, KY 40243 


SATELLITE ANTENNA, build for less 
than $125.00. Illustrated manual 
$15.00. Full Scale plans $15.00. Both 
$20.00. Information $2.00. Satellite 
Innovations, Box 356M, St. Cloud, 
Florida 32769. 


ELECTROPLATING, Text- 
book. All Metals, Electroplate Metallic / 
Nonmetallic Items, $9.95, Details Free. 
Tropic, Box 95P, Palm Вау, FL 32905. 


EMERGENCY Alarm System. Do-it- 
yourself—easy! Manual alarm апу 
room. Uses 110-AC outlets, Buy parts 
approximately $15 each system, Value 
_ $50. Complete instructions $3. Gwynn, 
2604365 -Minnehaha, Granada Hills, СА 


SHELF BRACKETS: You make. Sam- 
ple wood bracket, plans $4.50. Wood 
Shop, Box 7707, Phoenix, AZ 85011. 


MICROSCOPE - How to build using 
household items, Illustrated plans, in- 
structions $1.95, Kimmel Scientific, 
сор PS, Р.О. Бох 110, Glen Ellyn, IL 
60137. 


CAST IRON BARREL STOVE KITS. 
Convert a 16 or 30 gallon drum into 
energy saving stove for workshops, stu- 
dios, greenhouses or cabins. No welding 
required. Send 2 postage stamps for col- 
or brochure. Country Craftsmen, P.O. 
Box 688HH, Corvallis, OR 97339. 


PROJECTION TV " , Convert your 
TV to project 7 Foot picture . . . Re- 
sults equal to $2,500 projector , . . 
Total cost Less than $20.00, Plans & 
Lens $16.00. Illustrated information 
FREE. Macrocomab, Washington Cross- 
ing. Pennsylvania 18977, Creditcard or- 
ders 24 hours 215-736-3979, 


KEEP LEAVES OUT OF RAIN GUT- 
TERS FOREVER! Send $1.00 for com- 
plete information. DeBow Enterprises, 
рож 7895, Stockton, California 


Complete 


шо, of. 
Network TV? 


Our receiver lets you 
get over 75 channels 
of television directly 
from earth-orbiting ca- 
ble TV satellites!: 
HBO, Showtime, su- 
per stations, sports 
and movies. 


FOR THE HOME 


We don't just 
sell information! 


From offshore oil 
rigs, data links to 
hotels and back- 
yard installations, 
we wrote the book. 
Constantly updated, our 94 Page technical 
information book and catalog gives you all 
the facts. Inexpensive dishes, feeds, tele- 
metry software, kits and more. Recom mend- | 
Г ed reading by NASA, The Office | 
um of Consumer Affairs and quality 
companies like Rockwell/ 
Collins. Send $7.95 today! 
CALL 
и "f m D. eMe 


4 ap SPACECOAST, 


СИ RESEARCH CORPORATION © | 
P.O. Box 442-B, Altamonte Spgs, FL 32701 


We Manufacture 
Hardware! 


SCIENTIFIC SYSTEMS INC., 
Ow at last offers in kit or completed form 
such unique products as; Nightime vision de- 
wices, super sensitive directional mikes, low 
and high powered lasers, micro-mini- voice 


transmitters, ultra sonic devices, Super high 


voltage generators, intrusion amd sensing de- 


vices, scientific. personal protection items, 


and many other hard to find products. Send 


$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. 51 


GREAT SAUSAGE RECIPES 
227 page illustrated book explains saus- 
age making plus home curing and smoking 
of meat, fowl.and fish. Over 100 recipes. 
Free equipment and Supply 
catalog has more information. 
For , Send to: 

| The SAUSAGEMAKER 
177-12 Military Road Buffalo, N.Y. 14207 


HYDROGEN FUEL 
Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 

plans and instructions, plus details on sale 


drogen storage and generating hydrogen 
FREE! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 _ 


FANTASTIC 
SCIENCE PLANS 


Metano Fu (400 Sonne "s 

rogen Generator годеп Саг,... 10. 
Nosti dancing Auto Conversion >. eit 

МНО Electrical Generator 
Low-Cost/Ona-Man Hovercraft....... 
E - Build X-Ray Machine 
Solid State Габег.................. 6 
| малена He-Ne 1а58г............ б. 
25 КУТ esla Coil T 


Er 


MONEY-BACK GUARANTEE 
— CATALOG $1.00 — 
RESEARCH & DEVELOPMENT 


Post Office Box 873 
Concord, North Carolina 28025 


ж: LASERS UNLIMITED 


plans and sources 

e RUBY 1 RAY GUN ыык cei 0 
a CO2 LASER FOR BURNINGIGUTTING. ` . $15. 
e BEGINNERS LASER VISIBLE RED and IR. $1010 | 
* LASER PISTOL and RIFLE ............. $10.00 
e VISIBLE RED LASER LIGHTGUN. creer 1000 
e MULTI COLOR LASERS ............... $1 e 
e LASER LIGHT SHOWS ................ 
e LISTING OF LASER BOOKS & COMPANIES $ 7.00 

LASERS UNLIMITED 


Dept. L1, Box 716, Amherst, N. H. 03031 


^^ AMAZING =~ 


SCIENTIFIC and ELECTRONIC 
DEVICES 1. 


PHASER shockwave and invisible FORCE | 
FIELD generators. LASERS for weapons, cut- 
ling, burning, cloud writing, holography and 

| special effects. NUCLEAR icla accelerators 
and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS and CON- 
TROL devices for security, 1 ‚ intrusion 
detection, nature listening, PLUS PLUS INFRA- 
SONICS, ULTRASONICS, ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- | 
VICES. SEND $1 for catalog of plans, kits and 


completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. PB 
Amherst, N. H. 03031 


"A" FRAME CABIN PLANS 


, Вох 716 Amherst, NH 03031 


GENERATE FREE POWER 


Cut heat and electric bills, Send for 
enlarged encyclopedic windmill/gen- 
erator report on sources, 
costs, instructions, ca- 


equipment now on mar- 
ket, and Henry Clews' 
famous Electric Power 
from the Wind. Only $8.98. Also Dwyer pre- 
cision, portable wind speed indicator: $9.98. 
Both offers: only $16.98. FREE with order: 
U.S. brochure Solar Energy for Heating and 
Cooling. MONEY BACK GUARANTEE. 
ENERGY UNLIMITED, Dept. 11А 
219 Thorndike St. Palmer, Mass. 01069 


| ne 
- wind! pt 
У воћа!" 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg., cost, specifications, on 
most alternate sources of energy - 
Plus Catalog of Plans available for 
da-it-yourselfers. —$5,00 


Energy Service 
14A Hughey St., Nashua, NH 03060 


LOG SPLITTER Sa. 
SPLITS LOGS UP TO 
16" DIAMETER X 28" 
` LONG 
$54.95 + SHIPPING 
CT MANUFACTURING, INC. 
| DEPT. Р5-224 E. BROAD ST. 
GADSDEN, AL 35903 + 
(205) 547-2717 


SWEEP YOUR OWN CHIMNEY 
Size to inside dimensions. 
Postage prepaid. 


ROUND 
6" 
7" 
8” 
g” 

10" 


SQUARE 
$15.50 6"хб" $20.50 | 
16.50 xf 22.50 | 
17.50 8"х8" 23.50 
1850 11°x7" 30.50 
1850 12°x8" 31.50 
Brush Loop $2.00 | 
6 Foot Rods $9.95 ва 
Send for FREE CATALOG 
VISA/MASTERCHARGE ACEPTED 
TOLL FREE 1-800-356-5836 
Wisc. orders add 4% Tax 
Wisc. orders call 608-783-0501 
DOWN HOME ENERGY SAVERS 
P.0. Box 2797 Dept. PS 
La Crosse, WI 54601 


12 HOME CRAFTSMAN 


CATALOG OF WORKBENCH COMPO- 
NENTS. 3 sets of plans, $1 refundable. 
Itaska Trading Co., P.O. Box 26367, 
Minneapolis, MN 55426. 


“GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339, 


TURN Your Craft Hobbies Into Cash. 
Details: PS, 2241. Ridgewood, San 
Francisco, 94127, 


pacities, specifications of | 


12А FOR THE HOME 


TELEPHONES $19.95, All Colors, Free 
Details: J.J. Associates, 502 Main, Peck, 
ID 83545, 


13 TOOLS & MA CHINERY 


LATHES — Unimat — Maxim — 
Sherline — Machinex, Саатов "od 00. 
Shop Supplies $1.00, Campbel 2100P 


Selma Road, Springfield, OH 45505. 


BUY DIRECT - SAVE 50% + on 
sanding and tape needs, Also Band saw 
blades. Small quantities - Fast service. 
Send S.A.S.E. (#10) for price list. 
Setar glad Box 15521, Atlanta, GA 


а" 
Taig, 
91746. 


METAL Cutting 
15048 Proctor, 


Lathe $76.25. 
Industry, CA 


SMALL FOUNDRY incor ik ip le 
Free ае, Pyramid Products 
Dept. M, 3736 South 7th Avenue, Phoe- 
nix, AZ 85041, 


HEAVY-DUTY CANVAS TOOL BAG 


Side pockets with snaps, large zipper top, 
web handles, reinforced bottom, dark green 


8ч ea. "pd. 


523.4 
E О. Box ZI Dept. 11 
oal City, 60416 


TOOL BAGS 


Outside Continental U.S.A, had $3.00 


14 ENGINES & MOTORS 


REPAIR ELECTRIC MOTORS. Inform- 
ation $1.00. Shattuck Electric, Gillett, 
PA 16925, 


15 HOME REPAIRS, 


REMODELING 


750 HOME PLANS. Solar, 
ground, Envelope and More! Blueprints 
available. Free information or $18.50 
for 10 Volume Collection, Garlinghouse, 
P.O. Box 299, Dept. 30000, Topeka, 
KS 66601 


15А ENERGY SAVING 


FLANNEL SHEETS, 100% cotton, 
90x108, $12.50, All sizes, Free catalog, 
swatches.  Clothcrafters, PS, Elkhart 
Lake, WI 53020, | 


PASSIVE SOLAR DESIGNS, Remark- 
able energy efficiency in attractive and 
affordable homes. Full construction blue- 
prints available, Free brochure or $4.00 
for Information Package/Design Port- 
folio, Natural Energy Design, Dept, PS, 
зава Хаен End Ave., Middletown, RI 


BUILD YOUR OWN “BACKYARD 
ENERGY PLANT” in six hours for $40. 
Makes Alcohol Fuel that runs your Car, 


Doing it! Factual Report - $1.00 
search-PS9, Box 184, ЖАКЕ: 
37013. 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal. Save money. 
Complete Instructions $7.00, Western 
Research, Box 1061 PS, Woodland Hills, 
CA 91365. 


METHANE, HYDROGEN, FUEL CELLS, 
WIND, SOLAR, ELECTRIC & PROPANE. 
A catalog for the do it yourself plans & 
books. Send $2.00 to: Energy Service, 
14a Hughey Street, Nashua, NH 03060. 


SAVE ON WATER HEATING. Gas or 
Electric, Easy and Inexpensive. Plans 
$6.00. М. R. Ent., 1903 York, Des 
Moines, 1А 50316. 


SAVE 70% ON ENERGY COSTS 


9 times longer, equal to 
75 watt incandescent bulb, Fits Stan- 
dard sockets, U.L. $9.75. D & D 
Enterprises, 1239 Oregon Dr., Merced, 
CA 95340. 
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REDUCE UTILITIES! Amazing new 
computer analysis on your home, Com- 
putes insulation savings, heat loss, pay- 
back, etc. Individualized printouts, De- 
talls $1.00. Guaranteed! Gauda, Dept. 
109, 5646 тшшш: St. Louis, Mis- 
souri 63121 


Bro- 


SUN Tracking Solar Heaters, n 
p- 


chure $2.00. Ross Solar Systems, 
dina, WA 98039. 


NASA Power Saver. 60% Electrical 
Savings, A/C Motors, BUILD, BUY. De- 
tails $3.00. TROY, 4923 Mt. Durban, 
San Diego 92117. 


LOGSPLITTERS Direct From Manu- 


facturer. Send For Free Information. 
Woodsman, P.O. Box 146, Brice, OH 
43109. 


3" BY 5" used motor wil GENER- 
ATE D.C. ELECTRICITY WITHOUT MOD- 
IFICATION, Spin shaft out pours elec- 
tricity to run several 12 volt items at 
once, Information on what and where 
to buy for $5.00 TO $15.00. Send 
$5.00 to: James Carroll, 110 6th Ave- 
nue, Athens, AL 35611. 


15В ALTERNATE ENERGY 


WINDPOWER GENERATOR PROVIDES 
9000 WATTS. Unused Surplus Genera- 
tor only $280, Information $4.00 Re- 
fundable, Windpower, 110 Sanborn, Big 
Rapids, MI 49307. 


HYDROGEN! - ACETYLENE! Super 
fuels Complete directions, home manu- 
facture, No special equipment needed. 
Hydrogen - $2.00, Acetylene - $2.00. 
Horizon Enterprises, Box 3334, Enfield, 
Connecticut 06082. 


SOLAR electric plants, Kits, engines, 
freon, $5.00 plans parabolic solar col- 
lector, catalogue. Solar uipment 
Corporation, Box 357, Lakeside, Cali- 
fornia 92040. 


SOLAR Heating learned азу at 
home! Free information, Empire Scho 
Box 193, Rockville, IN 47872. 


HEAT WITH TRASHI 
REVOLUTIONARY new outside de- 
vice heats home with nearly any solid 
combustable waste, Dealer inquiries in- 
vited. Leslie Manufacturing, RR #1, 

Box 286, Lawrence, KS 66044. 


SOLAR cube, radio, flashlight, panels 
and more. Free brochure write: Syntar, 
P.O. Box 1067, Woodbridge, VA 22193. 


SOLAR cells .4V, 4" diameter 2 amps 
10 for $85. O0 plus shipping. 
Low power cells $5.00. Foster, 1742 
Dowd Drive, St. Louis, Missouri 63136, 
314-522-6667. 


GASIFIERS Woodchip Sawdust, 100,- 
000 BTU heat existing home system. Ef- 
ficient compact, $5 Information book: 
Gasifiers, WRIP, Box 23, Charlottetown, 
P.E.I., Canada CIE 1В0. 


THINKING SOLAR /CONSERVATION? 
Send 51.00 to: American Section, In- 
ternational Solar Energy Society, 
OO01RIAT, U.S. Highway 190W, Killeen, 
TX T6541. 


WIND GENERATOR, build your own 
for about $300. Free information. Send 
25c to cover postage and handling to: 
Wind Energy, PS 11132 Nelson Bar Rd., 
Oroville, CA 95965, 


12 VOLT PRODUCT GUIDE. Sources 
for hundreds of hard-to-find appliances, 
lights, components for home systems, 
RV, marine. $4.00. Earthview, Route 
221- А, Ashfo ‚ WA 98304. 


; FIREWOOD EFFICIENCY Manual, BTU 
information will save Dollars, $3.95. 
Postmark, Dept 17, P.O. Box 26201, 
New Orleans, LA 701286. 


SMOKELESS WASTE OIL STOVE KIT 
or plans, Information $1.00, P.O. Box 
4355, Rochester, NY 14611. 


HEAT STORAGE TANK. Build your 
own, any size, insulated, with heat ex- 
changers. Information $2. oo 
able.) Complete plans $12.00. R. С. 
Systems, 12021 Commercial, Excelsior 
Springs, MO 64024, 


TRUE or False? 50 MPG carburetors. 
Box 206-8, Berea, КҮ 40403. 


FREE ENERGY 
Extract abundant free energy anywhere 
using permanent magnets. Know the 


truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. Only: $15.00 
RESEARCH & DEVELOPMENT 
PO Box 873 
Concord NC 28025 
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17 BURGLAR/FIRE ALARMS 


WARNING 
THIS HOUSE IS... 


THWART THE BURGLER! Send him guessing! Will the Burglar 
chance getting Blown away, if he thinks the home owner is in 
possession of a DOUBLE BARRLLED SHOTGUN? Done in flour- 
escence to stand out and be visable from the street. 4x9 
inches, peel and stick to door or window. Enclose stamped 


self addressed envelope (4x9) and $5.00 for 2 stickers (min 
order) to: Wm. P. Inc. РОВ 4041 Palm Springs, CA 92263 


20A PHOTOGRAPHER 


LEARN UNDERWATER PHOTOGRA- 
PH'YI Send for new Easy-to-learn book 
“Beginning Underwater Photography” 
$5.95 plus “Underwater Photo Equip- 
ment Catalog" $6.00. For best dis- 
counts, Intercal Sales Co. 8677 Wil- 
shire, Beverly Hills, CA 90211. 


21 HOBBIES / COLLEC TIONS 


OFFICIAL GUIDE TO ANTIQUES 
448 pages, over 20, 
prices, send $9,95, West 15 rr bp ed 
13175 Pageant, San Diego, CA 92129 


GROW GIANT CRYSTALS! Send $1. 00 
for brochure. Crystocraft Company, 
зали Schnapf Lane, Newburgh, Indiana 


COLLECT Military Medals. List 50c. 
Vernon, Box 387PS5, Baldwin, NY 11510. 


22 JEWELRY 


CLOSEOUT Jewelry .55c dozen, (Cat- 
alog .25c). ROUSSELS, 107-1635 Dow, 
Arlington, MA 02174. 


COIN JEWELRY  Pleases Everyone. 
Free Catalog. Waterloo, Box 26571, 
Austin, TX 78755. 


25 FORMULAS, PLANS 


PENNY FORMULAS, 1001 Profitable 


ingredients, 

ay service, Satisfaction 
guaranteed to: Ni е, 14а Hughey Street, 
Nashua, NH 030 


MONEY MAKING FORMULA CATALOG 
$3.00 (REFUNDABLE!): GWAG, Box 
1 93, Brookfield. Wisconsin 53005. 


НЕМ LEY'S 

20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition} 

Here is a wealth of prac- 
tical, accurate and clear 
information and  instruc- 
ET. tion that can save you 
A; thousands, or make you a 
:* fortune! Housewives, man- 
ufacturers, farmers, handy- 
men, home experimenters, 
“я aiios electricians, chemists, 
people in every walk of life refer to Henley's 
daily. In this gold-mine of a book, you too will 
find formulas and recipes for almost everything 
used in the home, farm, workshop or industry. 
Discover the trade secrets of thousands of 
commercial products—learn new money -savings 
and exciting way of doing things. As indispen- 
sable as a dictionary. Satisfaction guaranteed, 
900 pages hard, cover-cloth binding. Only 

$12.95 plus $1.75 postage & handling. 

Dealer's Inquiries Invited 


EMBASSY SALES Dept. PS-57 
Box 67, East Elmhurst, М.Ү. 11369 


26 SCIENCE & CHEMISTRY 


LABORATORY Chemicals- Glassware, 
Catalogue -$1.00. Young- Edisuns, 934 
54220. 13th., Manitowoc, Wisconsin 
5422 


GRAVITATIONAL CONCEPTIONS - 


Secrets of Mars Po overs Mountains - 
three sided pyramids photographed on 
Mars - $5.00, Field Press, Box 4403- 
A, Wichita, KS 67204. 


LIVE IN LOS ANGELEST 
CHEMICALS Glassware Low Prices. 
Chem Lab Supplies, 1409 Hermosa Ave. 
Hermosa Beach, CA 90243, Call for info. 
213-376-3430. 


`` NEW 200 Page 1981-82 catalog, list- 


ing thousands of chemicals, science 
equipment and labware. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, New York 14624, 


CHEMICALS -Apparatus -Glassware, 
Catalogue $1.00, Starr Scientific, 916 
Madison Street, Manitowoc, Wisconsin 


54220. 


ECONOMICALLY Priced! Chemicals - 
Apparatus. 
Laboratories, 1302 Washington, Mani- 
towoc, Wisconsin 54220. 


000 up-to-date | 


Catalogue-$1.00. Hagenow | 


] 


: 


Box 448, Duane, CA 91711 


CHEMICALS apparatus, project books, 


wide selection, Catalog $1.00. Send to: 
Pioneer Industries, 14А Hughey Street, 
Nashua, NH 03060. 


CHEMICAL Ар ratus, Lowest prices, 
| Catalo аг 


опе тах аг. Р.О. Бох 


213, St. све 100 MO 633 
CHEMICALS & 0 Equipment. 


| Vara Scientific, P.O, Box 1677, Newark, 


NJ 07102. 


NEGATIVE Топ Generators. Free In- 
formation, The Seaward Co., P.O. Box 
499, Ventura, CA 93002. 


27 PLASTICS 


CASTOLITE Liquid Plastics, Crystal 
clear, colors, For carini, а ч ашна ine. 
coating, fiberglassing; in industry, lab- 
oratories, craft work, Reproduce your 
designs with our mold materials, Profit- 
talog $1.00, Casto- 


Dept, 81M/PS, Box 391, Wood- 
stock, IL 60098. 
29 LOG CABIN & 


HOME BUILDING 


descriptions of energy, 
material, construction and design in- 
novations, Over 300 pages, Free bro- 
chure /sample. ATEX PRESS, Box 8284, 
Columbus, OH 43201. 
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31A GARDENING 


HOYT HYDROPONIC Garden 30! Grow | 


vegetables, herbs, flowers - efficiently, 
soi ems 


try Club Lane, 
Free brochure. 


318 HERBS 
PURE HERBS From Folklore. Write 
for FREE Book, “Common Herbs for 


Common Illnesses.” Estes-PSC, Alma, 
Georgia 31510 


2 REAL ESTATE 


Е 


BIG . FREE o“ FALL CATALOGI 
Over 2, ‘B00 Top Values Coast to Coast! 
UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO 64112. 


MORTAGE “BLUES” GOTCHAT Save 
$housands in Interest Costs. Send $4.00 
To: Marvin Fears, 1726 Katy-Flewellen 
Road, Katy, TX 77450. 


WYOMING - UTAH RANCH LAND, 
10 Acres $60.00 Down, $60.00 Month, 
Owner-Mike Gauthier, 9550-A Gallatin, 
Downey, CA 90240. 


CALIFORNIA. Acreage. Lots, $40 
down. $40 monthly. 4602 Ethel, Sher- 


CANADIAN Land ra $47.00 acre. 
Recreational & Investment Properties 
across Canada, Exchange Privilege. 6 


FREE! Big Fall- -Holiday Catalogi Over 
5,400 country properties described, pic- 
tured! Land, Farms, Homes, Businesses, 
Recreation, Retirement buys! Selected 
best thruout the U.S. Over 700 offices, 


Box 19107-ЕЈ, Washington, DC 20036. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


MILLIONS MADE YEARLY IM FISH- 
ING TACKLE. Particulars $1.00, Ce-Bet, 
Box 2613, W. Durham, NC 27705, 
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34 CAMPING 


EQUIPMENT & TENTS 
FREE Catalog. Everything for Camp- 


ing. Campmor, Box 407P, Bogota, NJ 
07603. 


34A SURVIVAL EQUIP. 


4 
SURVIVAL Equipment Food Books, 
$2.00 For Catalog, American Survival, 
Suite 299C, 2005 Balboa, Newport 
Beach, CA 92663. 


35 AQUARIUM SUPPLIES 


LIVE SEA HORSES $4.98 
Kit #1 includes 4 adults & up to 30 ponies 
from pregnant male, 1 qt. marine salt, 
food, live plant & snail. + instructions. 
Kit #2 has all above with 2 gts. marine 
salt, sea horse tree, seashells, coral & 


silica sand $7.95. Kit #3 has | gal. marine 
salt, and all Kit #2 accessories with 10 sea 


horses (2 preg.) $12.95. Kits sent ppd. as 
Sea Horses. Inc Horses via Air Mail 


Dept. PS 101 Box 1477, Coral Gables, FL 33134 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. 
Crickets. Red 


Raise Fishworms, 


Carter Farm — 12, Plains, GA 31780 


42 FIELD GLASSES, 


TELESCOPES 


FREE Catalogue! Thousands War sur- у 
plus optical bargains. Lenses, Prisms, 
Telescopes, Binoculars, etc.  Jaegers, 
Tu Merrick Road, Lynbrook, NY 


43 GOV'T. SURPLUS 


“GOVERNMENT SURPLUS Directory." 
Buy 500,000 items (including Jeeps) 
... low as 2c on dollar . direct from 
Government! $2.00 (guaranteed). DIS- 
POSAL, Box 19107 FJ, WASHINGTON, 
DC 20036. 


1981 SURPLUS Army, Navy store 64 
page illustrated catalog. Send $1.00. 
Ruvel, 3037 North Clark, Dept. 
M10, Chicago, IL 60657. 


WHERE TO BUY - YOUR AREA - $2 - 


99249-A10, SAN FRANCISCO, CALI- 
FORWNIA 94109. 


PROFITABLE 
OCCUPATIONS 


20 BUSINESSES at home, no gim- 
micks $8.95. Project Independence, or 
free details, Exclusive Publications, P.O. 
Box 24113, Fort Lauderdale, FL 33307. 


SURPRISE Byer nod. Become Mo- 
tary Public now, We guia e you, free. We 
sell notary needs, Raise your image, job 
value, income, Assistance nationwide 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201. 


FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full in- 
structions, Doolin, 2016 Canton, Dallas, 
TX T5201, 


MECHANICALLY INCLINED INDIVIDUALS 


Assemble electronic devices in your| 


| поте. Knowledge or experience по! 
| necessary. Get started in spare time. 


Turn your spare or full time into cash. 
Mo investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


REPAIR AIR 
COMPRESSORS 
Very few trained in this field. 


Miustrated Manual 
Tells How. Directory Includ- 
ed. $5.95 Fostpald. 


Р.О. Box 1411, 
Hickory, N.C. 
28601 


Air-Power, 


47 BOOKS & MAGAZINES 


PUBLISHERS’ OVERSTOCKS, BAR- 
GAIN BOOKS. 2,000 titles, all sub- 
jects! Free Catalog: Hamilton, 908-72 
Clapboard, Danbury, CT 06810. 

UNUSUAL BOOKS. Survival, food 
storage, Ша war, self defense, wil- 
derness living, weapons, more! 500 
titles, huge illustrated catalog. $2.00. 
посеве, Box 264-3, Mason, MI 


INDEXES to POPULAR SCIENCE 
available: full set of 9 for $9, postage 
paid. For 1980 only, send $1.75 to: 
POPULAR SCIENCE INDEXES, 380 
Madison Ave., New York, NY 10017. 


TEST YOURSELF - Find your hidden 
talents. Comprehensive  self-analysis, 
$2.50, postage included. Glenn's Place, 
916 Е, 620 N., Provo, UT 84601. 


GOOD used books. Wide variety, in- 
telligent selection, Libraries buy regu- 
larly; vou can too! Science, sports, his- 
tory, fiction, art, illustrated books, over 

y other subjects, Send dollar for 


М listings of 20,000 titles, 
prices. Editions, Desk P, Boiceville, NY 
12412. 


EARTH SHELTER BOOKSTORE — 
Largest selection anywhere. General, 
technical, do-it-yourself. Catalog plus 
earth sheltered living report 
{refundable}. Underground 
Homes, Dept. PS10C, 700 Masonic 
Building, Portsmouth, OH 45662. 


49 JOKES & NOVELTIES 


FREE— World's Leading Novelty 
Catalog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


51 COINS & CURRENCY 


500 WHEAT Pennies $29.95. Coin 
House, 1573 Selby, St. Paul, MN 55104. 


52 STAMP COLLECTING 


U.S. USED C46 Tic, List included. 
Хатаке Stamps, Box 16, Pelham, NY 


U.S. 6 commemorative plate blocks 
$1.00! Approvals, Gordon Davison, Con- 
toocook, New Hampshire 03229. 


25 DIFFERENT Mint U.S. Commemor- 
atives, all over 20 years old, only $1.00! 
Attractive U.S, approvals included. Glo- 


bal, Box à 74298-PSU, Olympia, WA 
98507. : 
TOPSI 100 Popular Poland Stamps 


(All Different) Only 25c, Mystic, Dept. 
PS2, Camden, NY 13316. 


30 BEAUTIFUL TOPICALS, only 25c 
when requesting our approvals. DATA- 
STAMPS, Box 5552, Jacksonville, FL 
32201. 


UNITED NATIONS 3 Complete Mint 
Sets 25c, Approvals, Cornetta, РОВ 
1509-P, Lake Placid, FL 33852. 


FREE Surprise collection sent with 


approvals. Jay, 1784 Union, San Fran- | 


cisco 94123. 


2, 000 STAMPS - 150 countries 
2c Sach, Belden, Box 4149, Dearborn, 
48126 


OLD U.S. bis on approval, Ches- 
ter, E 15355 Philadelphia, PA 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Street, San 
Diego, CA 92105. 


WORLDWIDE COLLECTION - 100 
different stamps - only 10c with fan- 
tastic worldwide approvals. Nazlo, Box 
423-OE, Audubon, PA 19407. 


U.S. Used stamps! 300 different 
$2.00: 500 different 55.00; 750 differ- 
ent $11.00: 1,000 different $26.00. 
Burke's Stamps. Box 218-P, Glenshaw, 
PA 15116. 


WORLD'S LARGEST STAMP, PLUS 
100, $1.00, Gargus, 7108 Wayne, An- 
nandale, VA 22003. 


FREE! Big Bargain Catalog - New Edi- 


tion listing thousands of bargains in- 
cluding U.S. & B.N.A, stamps, packets, 
albums, accessories and supplies, Also 
Fine Stamps from our approval service. 
Buy only hut you like, Return balance 
promptly. Thank you, Jamestown Stamp, 
Dept. E101PS, Jamestown, NY 14701. 


50 YEARS Old, fifteen different United 
States, over fifty years old 25c with a 
provals. Jaxon, Box C11, New Rochelle, 
NY 10804. 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


U.5. STAMPS. 
position, Early Bicolor Airmail, Pony 
Express Commemorative, Special Olym- 


pics, plus much, much more, 110 differ- | 


ent 10c with approvals, HSM: Box 239, 
Dept. 810, Colonial Hts, VÀ 23834 


1893 Columbian Ex- | 


FREE — 220 United States and 
Worldwide Stamps, Approvals. Stamps 
Pops, Box 1427, ellflower, СА 90706. 


OLD U.S. bargain stamps issued be- 
fore 1930! Uncommon used issues, 
"unfine" condition. Worthwhile money- 
saving approvals, Adults only, (No mint, 
no packet material), Rivertown, Dept. 
1525, Ada, Michigan 49301. 


4 FOREIGN Sets 30c, With Sets On 
a NY 114 R. i эмен, Бох 1065, Jamai- 
єй 


200 DIFFERENT Turkey, Plus Begin- 
ner's Approvals, $1.68. Fies, Box 1330, 
Lancaster, Ohio 43130. 


GREAT U.S, Free Gift - Fine U.S. ap- 
provals and want list service. - Send 
25c for handling. The Stamp Boutique, 
Box 865, Wheeling, IL 60090, 


FREE! Worldwide stamp mixture. Ap- 
provals, Donco, Box 24166-A, Indianap- 
olis, IN 46224. 


EIGHT Different Mint Error Coins 
$3.00. Coin Lists Free, Sayers, 1000 
Unaka, Johnson City, TN 37601. 


54 RADIO, TELEVISION 


CABLE TV DESCRAMBLERS AND 
CONVERTERS. MICROWAVE ANTEN- 
NAS AND DOWNCONVERTERS. Plans 


and Parts. Build or buy. For informa- | 


tion send $2.00. C&D Electronics, P.O. 
Box 21, Jenison, MI 49428. 


POLICE Scanners, Crystals, Radar De- 
tectors, HPR, Box 19224, Denver, CO 
802192. 


MICROWAVE RECEIVER SYSTEM. 
Write: "DEALERS WANTED" Dept. PS, 
POB 440668, Aurora, Colorado 80044, 
(303) 620-9736, 


36c TUBES. Radio & TV! Free Color 
Catalog, Cornell, 42178 University, San 
Diego, CA 92105. 


LARGE SCREEN PROJECTION T.V. 
No  kit-No  Jgimmick-complete unit 
$345.98, Free information. Haras En- 
terprises, 93 Franklin St., Watertown, 
MA 02172. 


INEXPENSIVE CATV CONVERTERS- 
DESCRAMBLERS- MICROWAVE AN- 


TEMNASI Catalog $2.00. ACM, Box 
3431, Walnut Creek, CA 94598. 


55 ELECTRONICS, 


STEREO, HI-FI 


SAVE UP TO 90 1 You can afford a 


Computer! Free Catalog. Digatek Corpor- | 


ation, Suite J, 2723 West Butler Drive, 
Phoenix, AZ 85021. 


LINEARS - Send Stamp For Details - 
Matco Electronics - Box 316D - Cadil- 
lac, MI 49601. 


DISCOUNT PRICES on stercos, tele- 
visions, calculators, and more! Great 
gifts! Many name brands! Catalog $1.00 
{refundable with $5.00 purchase), Va- 
riety Gift House, Box 120856P, Nash- 
ville, TN 37212. 


LINEAR PLANS, parts, GOODIES. 


Free catalog. "SKIPPER". Box 130-C10, 
Paradise, CA 95969. 


ORDER No. ГБАО 


ROU 
PLATTSBURGH, N.Y. 12901 
Tal.: (518) 561-8700. 


RGAN & PIANO KITS 


WORLD FAMOUS inst- | 
ruments you build your- 
self, Save up to 2/3! Mod- 


| ular concept - add new features as 


desired. No obsolescence. Free 
literature = Specify Piano or Organ, 
WERSI electronics, Inc, Dept. M20 
Вох 5318 , Lancaster, РА 17601 | 


х SEND FOR 

` 36 PAGE ЖЕБЕ 

* , ELECTRONIC PARTS * 
CATALOG 


‘OVER L000 ITEMS 
ALL ELECTRONICS CORP. 


905x 5. Vermont Ave. P.O. Box 20406 
Los Angeles, CA. 90006 (213) 380-8000 


55A COMPUTERS 


COMPUTER Frogramming. Any age 
can learn by correspondence, Home use, 
hobby or career. Details, catalog $1.00. 
Integral Learning Systems, Box 11595, 
Stillwater, OR 74074. 


COMPUTER PROGRAM in basic lang- 
uage to handi-cap race horses, Includes 
documentation and directions for use. 
Can be used with most home computers. 
Send $14.95 in check or money order 
to: Handi-Caper, P.O, Box No. 4896, 
Framingham, Massachusetts 01701. 


TRS-BO COMPUTER DISCOUNTS fac- 
tory direct. Best prices anywhere. Free 
price list. Radio Shack, 175A М. Delsea 
Drive, Vineland, NJ 08360. 


56 RECORDS, TAPES, etc. 


OLD Radio Programs On Cassettes. 
Free Catalog. Mele edad Box 16365-P, 
St. Louis, MO 63125 


PREMIUM audio HK. Agfa tape 
Wholesale price list available, Solid- 
sound, Box 7611, Ann Arbor, MI 48107. 


{ SCWL™ SUBLIMINAL TAPES 
The newest behavioral science techniques avail- 
able . . . weight loss, health, stress, mem- 
ory, success, personality, and more. Learn 
shy this technique is gaining such extra- 

n 


ordinary popularity over hypnosis. Free bro- 
chure and studies. MI T RESEARCH. 
1755 Williams Lk. Rd.. Dept. PS-2,Pontiac. 
Michigan 48054. 


57 MUSICAL INSTRUMENTS 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 
ments, Imported woods, parts, accesso- 
ries, kits, Fine German-made violins, vi- 
olas, cellos, basses and bows. Send 25c 
for catalog, 10% Credit certificate will 
be enclosed. International Violin Com- 
pany, Ltd., Dept. RS, 4026 W, Belve- 
dere Ave., Baltimore, MD 21215. 


VIOLIN, Guitar, Banjo, Mandolin 
Making Materials. Accessories, Books, 
Piano Tuning Kits, Catalog $1.00. Inter- 
national Luthiers Supply, Box 15444, 
Tulsa, OK 74112. 


57А MUSICAL 
INSTRUCTION 
PLAY MUSIC BETTER through un- 


derstanding Chords as used in creation 
of “‘musical ideas. FREE INFORMA- 
TION - Music Learning Systems Pub- 
lishing, Dept 12PS, RD3, Box 142, 
Olean, NY 14760. 


SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing, Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


POEMS set to music, Nashville Music 


58 


E ы ы Box 40001- PS, Nashville, 
TN 37204. 
60 BUSINESS 

| OPPORTUNITIES 


“HOW TO" Manuals on Starting any 
Business, Free 80-раре catalog. En- 
trepreneur, 2311 Pontius Ave.. Suite 
E615, Los Angeles, CA 90064. 


PLASTERCRAFT —- Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


MAILORDER Opportunity! Start profi- 
able home business without experience 
or capital. Information free. Mail Order 
Associates, Dept, 505, Montvale, NJ 
076495. 

SCREEN Print T-Shirts, other items. 
Inexpensive, professional kits. Free De- 
tails, ''T-Printer," РОВ 23991(LLC), 
Tampa, FL 33623. 


CASSETTE storage systems. Not 
available in stores. Sell part-time. Free 


information, Audio, Box 904-PB, War- | 


saw, IN 46580. _ 
BUSINESS Telephones. 


Learn easy 


method to sell, Lease, Install, New 
moneymaking opportunity, Free details, | 
2350877 Box 9312, Norfolk, VA 


EXTRA MONEY! How- to make Mon- 
ey in your spare time! Copyrighted re- 
port!! Send $2.00 to: C&H Gifts, Dept. 
2, 5816 Olive St., Commerce City, CO 
cherie Postpaid. Satisfaction Guaran- 
eed!!! 


REPAIR HYDRAULIC JACKS — Free 
details, Hydraulic Parts Supply, Dept. 5 
Box 4157, Brownsville, TX 78520. 


| Details: POB 24986 (LLC), 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Lightning seller. Ex- 
ceptional margin. Samples for trial. 
SD 51301. Electric, Ave, 170, Mitchell, 


$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed!! Homework... 
Start Immediately . . , Paid Daily - 
Free Information Application - V. 
Box 1028-C10, Kalaheo, Hawaii 96741. 


GOOD INCOME Weekly Processing 
Mail! Free Supplies, Postage! Informa- 
tion: Rush stamped ‘envelope! Foodmas- 
ter-CPR, Burnt Hills, NY 12027. 


BARGAINS! BUY WHOLESALE AND 
BELOW! Name Brands, Appliances, Fur- 
niture, Sports Equipment, Televisions, 
Cameras, Watches,  Jewlery, Tools, 
Closeouts, Surplus. Thousands More! 
Free Details, Write Today: Bargainhunt- 
ers Opportunities, Box 730-B, Holland, 
Michigan 49423. 


MAIL Order. Start with famous Gif- 
time catalog. No experience needed. We 
ship for you, Exciting Bonus Plan stim- 
ulates response, Free details, Giftime, 
4TOO Wissahickon, Dept. H, Philadel- 
vr PA 19144. Phone (215) 842- 
14 


SYNTHETIC OIL DEALERS Needed. 
Exciting Products & Opportunities. 
Make More Spare Time Than in Present 
Business or Job. Call: 800-835-3342. 


WIN at Dice! 582 to 1 odds your fa- 
vor! Free Proof. Baker, Box 198B, 
Brooklyn, NY 11218. 


PIANO Tuning learned iuge a а 
home! Free information. Empire 
Box 1014, Jupiter, Florida 33458, 


FREE Inflation-Beater Book “2042 
Unique, Proven Enterprises." Fabulous 
"Little Knowns." Work Home! Hay- 
lings-E, Carlsbad, CA 92008. 


WOODWORKERS - Start profitable 
business making unusual gifts, decora- 
tive novelties. Easy!!!! Everything ex- 
plained!!! Free details. Шала, 32A 
Titus, Glen Cove, NY 11542 


IMPORT-EXPORT of peal ee EB prot- 
itable world-wide, mail order 8 
from home, without capital. We ship 
plan for no risk Somes on. Experience 


3 


unnecessary, Free Report, Mellinger, 
рена. M269A, Woodland Hills, СА 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prof- 
its. Complete dealer set up. Free Cata- 
log. Anchor, Box 3958- BPS, North 
Providence, RI 02911. 


MAKE MONEY PRINTING business 
cards, pencils, matches in Gold. Easy, 
Tampa, FL 
33623 


BUMPERSTICKER Printer, Easy 
Fun, Details, РОВ 22791 {LLC}, Tampa, 
FL 33622. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater, 
MA 02324, 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business 
Investment write: Businesses, 
Brighton 11th, Brooklyn, NY 11235. 


DEBTS WIPED OUT with secret Fed- 


eral Law!! Fortune-building FREE RE- 
PORTI! Blueprints, 510, LaGrangeville, 
NY 12540. 


DISTRIBUTORS, Immediate Cash Prof- 
its! Revolutionary Automotive Bargain. 
Free Details, Motaloy, Box 4457510, 


| Downey, CA 90241. 


UNSURPASSED OPPORTUNITYI 
Former Shaklee President heads new 
organization. Free information. Enhance, 
Бох riu “БО, Fort Payne, Alabama 


DISTRIBUTORS NEEDED! Former 
Shaklee President announces New yq - 
portunity, Free Details! Enhance 33 
West Highland Drive, Dept. 201- A 
Burnsville, MN. 55337 (612) 890- 


* SCRAP Plastic available free every- 
where, Operate your own profitable re- 
eycling center, Details: Plastic Recyclers, 
Box 241 -5, Hamilton, OH 45012. 


SPARE time fortune in Vinyl Repair. 
Hugh demand creates exceptional prof- 
its. We supply everything. Details free. 
VIP, 2036 Montrose, Chicago 60618. 


GET RICHI! Secret law smashes debts 
—brings cash and credit! Details FREEI! 
WealthKit-S, Billings, NY 12510. 


ЕДЕМ TO REFINE YOUR 
GOLD * SILVER * PLATINUM 
STEP Ey Step Home Method, Also 
Testing Precious Metals For Value 
$14.50. The Silver Palace Precious Me- 
tal Refinery, 8064 Melrose Ave., Los 
Angeles, CA 90046. 


OCTOBER 1981 | 183 


TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book, SMC, 6061 
De Soto Ave., Пер. 28-10, Woodland 
Hills, CA 91365 


$2,000 MONTHLY Possible selling in- 
formation by mail. Free Report. State 
Shop, 507-45 Sutherland, Stockdale, 
PA 15483. 


"FREE SUBSCRIPTION" , . . To 
moneymaking and home business op- 
portunity magazine , . , Write: Free 
Subscription, 7250B Berea Road, Win- 
ston, GA 30187. 


MAKE 22,000.00 Monthly 
Time, Unique proven enterprise, No 
selling, No capital to start, Free bro- 
chure, Kashbuilder, BUS 1132-PE, In- 
dianapolis, IN 462 


MONEY SECRETS 
HELP people and businesses get mon- 
ey. Easy home business. Fantastic prof- 
its. No experience - own hours. Con- 
tinuous assistance. Free Details: DFC. 
Dept. 11-G-10, 1145 Reservoir Avenue, 
Cranston, Rhode Island 02920. 


BECOME Tax Consultant - Our stu- 
dents earn $1,000-$3,000 every tax 
season preparing returns evenings. 
State approved, National Tax School, 
Monsey, 1KN, New York 10952. 


` "SUPERBIZ" a business you can start 


from home for $150 and make up to 
52 00,000 /уеаг, Makes money faster 

an any other business, FREE informa- 
tion. Vertex, Box 1350-E, Richland, 
WA 99352. 


PLASTERCRAFT! Moneymaking home 
business. Details. Mailway, 24949-EF10, 
Nashville, TN 37202. 


PROJECTION TV... Make $200.00 + 
per evening assembling ewan "eer 


Easy ... Results equal to $2,500 proc 
jectors ... Your total cost less than 
$15.00 PLANS, к» & Dealers 


К анон $14.00 . . . Illustrated in- 
formation FREE . . Macrocomabx, 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24 hours 215- 


136-2880 


61 MONEYMAKING 
OPPORTUNITIES 


CRIME PAYS! 150 Profit. Distrib- 
ute Security Products. Evergreen, Box 
1320 (PS), Lakegrove, OR 97034. 


FREE! 5 monthly issues of Opportu- 
nity Magazine. Learn the secret to earn- 
ing extra cash, Issues full of profitable 
success stories, FREE. Write: Oppor- 
tunity, Dept, 656, 6 N. Michigan, Chi- 
cago, 60602. 


NEW Discovery in Battery Recondi- 
tioning, Eighteen Months Guarantee 
Means ‘Big Profits Fast." Electoan, 
ТАР. Gable Drive, Little Rock, 


EARN $16.00 up hourly. Repair type- 
writers, Free course from distributor, 
$1.00 for 
D10, Saxonburg, PA 16056 


LEARN The Secrets of Repairing Junk 
Batteries, “Fabulous Profits", small in- 
vestment, Apex Engineering, 5454 Bolsa 
Road, Atascadero, CA 93422. 


$57.40 DAILY Starting next week. 
Details send 18cts үң aise: Sbiatox, 
raed 4308, No Hollywood, CA 


$700 PER month earnings possible 
filling out income tax forms at home or 
tax office during tax season, We show 
you how, Simple, quickly learned, De- 
talls mailed free. No salesmen, Hurry. 
Big demand, Federated Tax, 2010 Mont- 
rose, Chicago 60618. 


STOPI CASH in spare time utilizing 
stencils and our unique instructions. No 
gimmicks, LEGITAMATE, 
can Services International-A 
Daleville, Alabama 36322. 


$500.00 POSSIBLE Weekly, Free In- 
formation Write: Redhouse FUB, 
Box TATT-B, Newark, DE 1971 


GET RICHII Secret law smashes debts 
-- - brings Cash, credit! FREE report!! 
WealthKit- S. Billings, NY 12510. 


MAILORDER'S Best! How-To infor- 
mation brochure. $1.00 refundable. 
Grant, Box 67-5, Mansfield, AR 72944. 

‚ EARN UP TO $800.00 A Week As A 
Diamond Distributor. Free Details. 
House of Holland, Dept PS10, 27034 
BrettonWoods, Madison Hts., MI 48071. 


REMOVE PLATINUM FROM CATA- 
LYTIC CONVERTERS. Complete Details. 
REUS сенен, Box 634-E, Sherman, 


ALOE-VERA products, 
be made or 
count. Free information and sample. 
Best Ways, Box 331-PS, Citrus Heights, 
CA 95610. 


a fortune to 
buy for own use at dis- 
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application-report.  Athey, | 


FREE COLOR BOOKLET 
TELLS HOW TO 
S-T-R-E-T-C-H_ B-O-T-T-L-E-S 
INTO PROFIT! 


Turn pop and beer bottles inio money! i's easy. 
AIO can do it—using one of our machinas. 
magine turning a discarded beer Dottie into a 
uct you can sell for 52.001. Developed by a 
Righ schoo! physics teacher, H's success ax- 
ceeded our wildest hopes. 
Our ІМЕС-ВООК explains our 
plan: SEVEN SPECIFIC 


roven markati 
AYS TO SEL 


STRETCHED BOTTLES. Most everyone who 
gees thease Stretched Bottles wants one or more 
Por really needs one, but everybody wants 


104 Groat part-time venture. We'll gladly tell you all 
#008) about this exciti 
i full color INFO-B 
| FREE! 


‚ lool-proof opportunity in our 
к. Send for it Today—it's 


STRETCH-A-BOTTLE 
35862 Eastciff, Dept. P810, 
бан Lake City, Utah B4117 

([B01)277-5896 


it you 


you can compete for 
el А 530 (lez deduct- 
ible] filing fee could bring you $100,000 
immediately, plus possible payments 
For tree information Call Toll-Free 1-800- 
B25- 2541, Ext. B, in Colorado Call Collect 
1-447-1399, Ext.B, Or Write.... 
1942 20th SL, Drawer 2408PS 


62 EMPLOYMENT 


INFORMATION 


AUSTRALIA - New Zealand! Big pay! 
50,000 jobs. Free transportation, List- 
ings $2.00. Information 68 countries. 
Austco, Box T72-F, Cypress, CA 90630. 


WEEK ОМ, WEEK OFF! Gulfcoast off- 
shore oilfields, Men, Women, Details 
чы 29s a Box 17103, Pensacola, 


OVERSEAS... $20,000 - $60,000 +. 
Free Report! Employment, Box 29217- 
FI, Indianapolis, IN 46229, 


DID YOU EVER DRIVE 
AN OCEAN LINER ? 
YOU CAN 


Men, women, take charge of your life. 
Travel, romance, adventure, high pay. 
Civilian jobs on board ship. 


WE GUIDE YOUR EFFORTS 
Write: Career Adventure 
Dept. 1 Box 3266 
Daly City, CA 94015 
(O 1981 Deedsco 


62A HELP WANTED 


$180 Per Week Part Time at Home. 
Webster, America’s foremost dictionary 
company needs home workers to update 


local mailing lists, All ages, experience 
pee AMENS Call 1-716-842-6000 Ext. 
5301, 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside 
Avenue, Woodside, NY 11317. 


66 AGENTS WANTED 


$1200 MONTHLY plus raising rab- 
bits for us. Details $1.00. Laboratory 
Animals, Box 2467-PS, Grand Rapids, 
MI 49501, 


` NEED cash now? Earn cash now with 
Mason Shoe orders from friends, neigh- 
bors, relatives, No investment or risk. 
It's easy! Write: Mason Shoes, К-610, 
Chippewa Falls, WI 54729. 


This shoe can be worth я 
$3,600 to you a i 


year from today! 


It's Hanover . . . and 
it's payday every day 
you take an order | 
Earn extra money evenings f 
and weekends by showing 
Hanover shoe values to friends and neighbors. 
Earn up to $300 a month spare time by saving 
customers $15 to $20 a pair on all-leather shoes. 
Hundreds of styles, sizes and colors. And with 
your first ten orders, you get a FREE PAIR OF 
SHOES OR BOOTS ... YOUR CHOICE. Plus 
cash-on-the-spot commissions that add up to 
thousands of extra dollars yearty. FREE catalog 
and details. Hanover Shoe, Dept. 3106, Han- 
over PA 17331. 


68 REMAILING SERVICES 


PRIVACY- Confidential Mail Forward- 
ing/Receiving. Orlando Mail Drop, Box 
18093PS, Orlando, FL 32860. 


69A LOTTERIES 


LOTO International | 
opportunity to participate in the top 
lottery in Europe with a first prize 
equivalent to over $2,000,000 per week 
as well as Millions in other prizes with 
weekly and monthly tickets from $4 to 
$85. Write today for free details to: 
B.P. 69, 01220  Divonne-les-Bains, 
France. 


WIN MILLIONS in Canadian lotteries, 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station 
W, Toronto, Canada M6M 472. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 


offers you the 


ing, 
ed. Send for fact-filled booklet an 
free manuscript report, Carlton Press, 
Dept. PSU, 84 Fifth Avenue, New 
York 10011. 
72 EDUCATION & 
INSTRUCTION 
MIND - Stimulator Remakes Lives. 


Mini Lesson Free! Tibolt, 2819-5 Car- 
mel, Glenside 19038. 


ACCREDITED COLLEGE DEGREES BY 
. Graduate Referral Serv- 


| Suite 
173- PS, Santa Monica, CA 904 
WELDING TRAINING. Easic and AS 


( Stick ), MIG, TIG, Gas 
cesses, A non- profit school, Approved 
for eligible veterans, Accredited mem- 
bers МАТТ5. Approved Ohio 70-12-004 
HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 81, Troy, 
OH 45373, 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. 
Modern Auction Library "FREE" with 
enrollment. 515-423-5242, Col. Gordon 
E. Taylor, Р.О. Box 949, Dept, 3, Mason 
City, ТА 50401. 


LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 
trated Catalog. Courses and Equipment, 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Danehill, 
Sussex, England RH17 7EX. 


EARN Extension Degrees іп Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
turopathy, Philosophy, Psychology, etc. 
School Founded 1961, Prospectus 
$1.00.  Airmailed. Secretary PA/PS, 
Brantridge Forest School, Highfield, 
Danehill, Sussex, England RH17T TEX. 


DEGREES, Thesis Method, gr ee | 


$1. North, Box 3388, Tulsa, OR 1410 


FINISH HIGH SCHOOL AT HOME 
COST BREAKTHROUGH! 
Learn by cassette, Free School ring. 
Free information. Columbia School, 
Боло. 297 W 3rd St., Beverly Hill, СА 


FREE CATALOG! Self Hypnosis Tapes, 
Educational Systems, 14-510 Brooklane, 
Peekskill, МҮ 10566. 


MODERN Cartooning Taught by Mail. 
Write for Free Brochure. Cartoonerama, 
Box 263-P, Branford, CT 06405. 


FREE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PA 15134. 


BARTENDING — Bar Management 
Home Study. Bartending Training, 3843- 
pu Fernando Road, Glendale, CA 
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LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
опко, Box 24-A, Olympla, WA 


ELECTRONICS Degree (ESET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los Angeles, CA 90034. 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical. Accredited. FREE Re- 
vealing Details. Success, Box 13151- 
510, Columbus, OH 43213 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, PH.D.s , Free re- 
vealing details. Counseling, ‘Box 389 
PS10, Tustin, CA 92680. 


LEARN CARPET INSTALLATION. Cor- 
respondence Course, Write: Carpet In- 
stallation School, 5648 Friendship Ave., 
Pittsburgh, PA 15206. 


COLLEGE DEGREESI 

Over 150 faculty members nation- 
wide, Bachelor's, Master's and Doctoral 
Degree Programs. Independent home 
study.  Work/Life experience credit 
awarded. Low  tuition/Budget plan. 
Member, National Accreditation Assn. 
Free academic evaluation and catalog. 
TOLL-FREE 1-800-327-7006. Nort. 
American University, PS-10, 
Missouri St., Phoenix, AZ 85014 


DRAFTING is a great career! Men, 
women, No previous experience or spe- 
cial talent needed. We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing, Dept. PCC81, 4500 Campus, New- 
port Beach, CA 92660. 


CLOCK AND WATCH REPAIR books. 
Free catalog. North American, Box 
TTBEA, Fox River Grove, Illinois 60021. 


FINISH HIGH SCHOOL AT HOME 

Tests taken at home. Toll-free per- 
sonal teaching. Courses leading to ca- 
reer advancement, college, Work креп 
ence credits awarded. Valid diplom 
(not equivalency!) Low tuition, VISA, 
Master Charge accepted. Call Debby free 
1-800-327-4871, Cambridge Academy, 
Attn: Debby, 1553 М.Е, Arch Ave., Jen- 
sen Beach, FL 33457. 


“JET /GAS TURBINE CAREERSI'* 
Homestudy courses — theory, main- 
tenance, overhaul. Establish 1957! 
AMERICAN JET SCHOOL, Dept. PS-3, 
Darby, Montana 59829, 1-800-547- 
5995, Extension 126. 


LOCKSMITHING: Free boo Lock- 
smithing Institute, Dept 311-1 4 Little 
Falls, NJ 07424 


INSTANT MEMORY 


: new way 1 
А short, simple method 7 acquiring a powerful 


memory. No memorization, no keywords. Release your 
pene memory. Learn "how" you remember, 
you forget. Discover your natural ability to 
reca ка. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
G45PS VialaPaz, Pacific Palisades, СА 90272 


73 CARTOONING, 


SIGN PAINTNG 


LEARN Sign Painting—Free Cata- 
logue. Kaufmann Supply, Centertown, 
MO 65023 


CARTOON for Fun and Money!!! Free 
booklet!! Cartoons, Box 40614B, De- 
troit, Michigan 48240. 
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FINGERPRINTING - 


DETECTIVES 


exciting scien- 


Dept. FP, P.O. Box 41256, 
CA 90041. 


DETECTIVE Profession. easy home 
study; free tie-tack or Sr pin, certif- 
icate, а ERE HER EE 
Training School, Dept, P.O, Box 
41256, Los Angeles, CA 90041. 


77 LOANS BY MAIL 


IMMEDIATE Loans to deserving in- 
dividuals refused elsewhere. Many plans 
included. Try us! Associates, Box 98-P3, 
Brooklyn, N¥ 11235. 


BORROW HY MAIL! $1000 = $235,- 
000. Bad credit? Refused elsewhere? 
Write: Worldwide, Box 27191-PS2, At- 
lanta, GA 30317. 


BORROW $30,000 without interest! 
All eligible. Repay anytime, Free de 
tails. TA A Box 1004-Р510, New 
York, NY 100 


BORROW By Mail Free Details! MBG- 
PS1081, Box 2298, 
44870. 


BORROW Ey Mail! Quick signature 
loans. Free details! DWW-L1, 311 Cen- 
ter, Suite 416C, Bay City, MI 48706. 


BORROW $25,000 “overnight.” Any 
purpose, Keep indefinitely! Free Report! 
Success Research, Box 29070-FJ, In- 
dianapolis, Indiana 46229. 


QUICK . $Cash$ Signature Loans! 
Write: Elite, Box 454-PS, Lynbrook, 
New York 11563. 


BORROW FROM HOME 

ANY amount, any worthwhile pur- 
pose, within 30 days. Competitive Rates, 
Also, you can earn substantial income 
as a Money Agent, No experience - own 
hours. National Company to assist every 
way possible. No Gimmicks! Free Details: 
DFC, Dept. 11-C-10, 1145 Reservoir 
Avenue, Cranston, Rhode Island 02920. 


QUICK MAILOANS! Fast, free details! 
Lenco, Box 724-P10, McMinnyille, Ore- 
gon 97128. 


78 WINEMAKING 


WINEMANKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
cd Box 7850-N, Independence, MO 


елат hua agg гли Supp iea . .. World's 
atalogue, Bierhaus, 
Erie, Pennsylvania 


16505. 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, in- 
gredients. Vynox Industries, Eox ST498, 
Rochester, NY 14615. 


WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog, Equipment 
Supplies, Continental, Box 68016-PS, 
Indianapolis, IN 46268. 


WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies. Semplex, 
da Box 12276H, Minneapolis, 

5412. 


BEERMAKERS — 


BEERMANKERS . Catalog/N ewsletter. 
Free! William's Brewing, Box 461-Р10, 
Oakland, California 94604. 


FREE “АП About Beer" newspaper 
for beer drinkers and home brewers, 
plus wine & beer supply list, Fermen- 
ter's Cellar, Suite A, 6938 Daneby, In- 
dianapolis, IN 46220. 


FREE BEERMAKING BOOK plus cata- 


log. Finest Saipan, Ingredients, One- | 


Day Service, Fully guaranteed, SPI, Box 
784-S, Chapel Hill, NC 27514. 


79 BUY IT WHOLESALE 


REPAIR PARTS for chainsaws, lawn- 
mowers and small engines combine top 
quality and low prices. Shop tools. Guar- 
anteed. FREE CATALOG. For special 
dealer information also give tax no, and 
company name. Repair Parts, Dept. 
40814, Box 10308, Erie, PA 16515. 


REPLACEMENT PARTS for Chainsaw, 
motorcycle, snowmobile, small engines, 
Energy saving items. Wholesale prices. 
Free catalog. Manufacturer's Supply, 
Box 157P55, Dorchester, WI 54425, 


BUY DIRECT My years of experience. 
show you how to purchase from ware-* 
house distributors. Detailed Guide 
$5.05, Reading, P.O. Box 17782, Or- 
lando, FL 32860, 


Sandusky, OH | 


«e 


| D. Branner 


400,000 BARGAINS Below Wholesale! 


TE PRINTING MIT 


3,000 GUMMED, Addressed Labels, 
$5.00. Write: Overlin Enterprises, 5986 
Canyon Trail, Elizabeth, CO 80107. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing Press- 
es, Type. Supplies Direct From Factory. 
end 25c for Catalog and Samples to: 
onm Company, S, Meriden, СТ 
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6A HYPNOTISM 


Go 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mail Articles Today. 
Information. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934, Highest Cash. We buy 
Gold, Silver, Platinum, Diamonds, Free 
Information. Rose Industries, 29-Y, East 
Madison, Chicago, IL 60602, 


| 89 WATCHES, CLOCKS— 


SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs, North 
American, Box T7-BE, Fox River Grove, 
IL 60021. 


0 GIFTS 


POCKET ASHTRAY. Engraved a ia) 
$12.05. BRASS DOOR KNOCK 
graved family name $24.95. Add £1 .50 
post/handling, catalog included. Ritchie 
646 Howland, Pontiac, MI 
48053. Mich. Res, add 4% sale tax. 


91 OF INTEREST TO ALL 


NEED CREDIT? Get Visa, Master 
Charge Card — with no credit. check. 
Guaranteed! It’s simple, Legal. Plus 
other credit secrets. FREE details! Send 
S.A.S.E. to: Inflation Reports, PS-E, 
Р.О. шш 60148, Los Angeles, CA 
9006 


MESSIAH PROMISED LIFE TO THE 

OVERCOMER. Send for your free 
copy of “The Psychology of Purity & 
Chastity’ to: Schizophrenies Interna- 
tional, P.O, Box 50456, Ft. Worth, TX 
76105. 


SCIENTIFIC DISCOVERY! Amazing 
new poe give plants phenomena 
owt Free details SASE, Box 241, 
pencer, IA 51301, 


| 


4 FOR INVENTORS 


SELF-PATENTING MANUAL - covers 
everything that a U.S. citizen or for- 
eigner must do to get & U.S. patent. 
Contact: Dr. Alan Hale, WATERLOO 
SELF-PATENTING INSTITUTE, Box 697, 
Waterloo CAELO, Canada NZJ] 468. 
(519) 884-4990 


Carry Glasses, Pen or Pencil 
in this easy-to-reach 


HOLSTER 


End the nuisance (and expense) of glasses falling out of your 
pocket when you bend down; of misplacing glasses n you 
need them most. Or, not having pencil or pen n you 

want it. Sm bulging pockets, too — or ink-stained shirt and jack- 


et 


wee сав belt holster will carry your glasses and реп 
ready, and out of the way, right on your belt. Especial 
des ned for every size or shape al. aere (sun glasses, too), 
r easy in and out carrying al. 
pios rained inn for long wear. Lined inside to 


protect 


clean rdc m 
A lifetime value at on! 
Residents of AZ, CA, C 


pus 75e e& НАЛЕВО. 
is T ҢҮ, РА, VA Vir WI acd appt 


sales tax. To order, send check or money order to: 


TMM HOLSTER, Dept. 


PS101 


Box 9569, Church St. Sta, New York, N.Y. 10249 


| Disclosure registration. 
Irom manufacturers seeking new ideas. For free in- 


PATENT IT ECONOMICALLY! Free 
details. М, Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


PATENT Your Invention Yourself! In- 
expensively! Retired Examiner, 7400- 
PS, Washington, DC 20044, 


REGISTERED PATENT ATTORNEY. 
Applications and Searches, Mail Service, 
FREE Preliminary Review Of Your Dis- 
closure. Box 392PS, Millwood, New 
York 10546. 


NONPROFIT foundation helps inven- 
tors, Widest range of services, Free 
recording forms, Free evaluation, Af- 
filiated Inventors Foundation, 
Iowa, Colorado Springs, CO 80909. 


EXPERIMENTAL Engine Enthusiasts. 
Free laboratory machine-shop facilities. 
Apprenticeships, Careers, Financing? 1- 
314-435-9290. 


LEARN how to offer your invention 
for sale or lease, Free Booklet Out- 
lines procedures royalty rates, re- 
quirements, Kessler Sales Corporation, 
C-7 “Fl, Fremont, OH 43420. 


BEFORE YOU ACT - GET THE FACTS 
Society of American Inventors, Rte, 4, 
Box 419-F, Savannah, GA 31405. 


PATENT 
ATTORNEYS 
PATENT ATTORNEY Represents In- 


ventors By Mall. Box 405, Medfield, 
MA 02052. 
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95 INVENTIONS WANTED 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 


| booklet explaining how we can help 


you, Kessler Sales Corp..  C-T7-IW, 


Fremont, Ohio 43420. 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 
Potential cash or royalties 


formation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS 
West ЫР Дару МА 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 


GREAT CHIL! — Get Bob Hamilton's 
Chill recipe. Send $2.00 today, Bob 
79935. 1605 Vista Real, El Paso, TX 


SPIEDI'S Unique recipe for. Pork, 
amb, Venison, Sase. Spiedi's, 
P.O. Box 1653, "Harvey, LA ТООБО 


98 WEARING APPAREL 


MEN'S BIG & TALL authentic west- 
ern apparel and outerwear mail order, 
color catalog, Send one dollar to: Big 
Guy Western, 3095 Kerner Elvd., 
Rafael, CA 94901, 


{л 
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100 WANTED ТО BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed, Mercury Terminal, Box 
191, Norwood, MA 02062. 


SCRAP SILVER ELECTRICAL CON- 
Contacts Industrial 
Solder, 


beth, NJ 072 02. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
revolutionary de- 
log. Gardiner, 4729L М. 
ith Ave., Phoenix, AZ 85013. 


with Ultra жүн ыл дашына Locator 
SE FOR 
FREE EORMATIVE BROCHURE 


RESEARCH PRODUCTS 


"270270-H TAMPA, FLORIDA 33688 


105 MISCELLANEOUS 


COLLEGE Students! — Improve your 
grades! —Termpaper catalog —306 
pages —10,278 titles —Rush $1.00 
i Refundable!) —Research, Box 259180. 
Los Angeles, 90025, (213)477-8226. 


RUBBER STAMPS custom made, Fast 
service, Send 35c for literature. Ken- 
ney, Box 3344, Fremont, CA 94539, 


ORNAMENTAL Iron designs. Book of 
1600 beautiful, practical designs for 
columns, etc. Free 


84120, 


VACUUM CLEANERS "DIRECT." New 
Rainbow $299.95, Filter Queen, Com- 
pack. Kirby. Details: ABC Vacuum Ware- 

ouse, 7021 Burnet-PS, Austin, Texas 
78757. (912) 459-7643. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
sia ОЗИ Thurston Road, Rochester, 


GRAVITATION Association's BREAK. 
THROUGH Book $4.00 Refundable. 
3204 Breeze, Austin, TX 78722. 


105A BETTER HEALTH 


HEALTH and Fitness, "Vitamin Pow- 
ег” e $1.00 Refundable. Box 14 
= PS1, Covington, КҮ 410 14. 


BEAT Stress Live Longer, ‘Send $3. 00 
and Sase To: Robbins, Box 170-A, 
Quebeck, TN 38579, 


LOSE WEIGHT permanently!| EFFORT- 
LESSLY! Without fad diets, drugs, or 
Gimmicks! Details FREE! Institute-S, 
Billings, NY 12510. 


NEW WORLD DISTILLERS! PUREST 
WATER POSSIBLE, Lowest Prices, 
mik. STREET, WORCESTER, MA 
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PERSONAL 


BOX Bi ta 257. Jacksonville, Floride 
BUG Detection Equipment, Litera- 
ture, $1.00. Clifton, Box 220-A, Miami, 


FL 33168. 


HOW to consistently remember your 
dreams, Free. P.O. Box 14684, Chicago, 
Illinois 60614. 


DIVORCE? Don't lose! Literature, At- 
torneys, MEN'S RIGHTS ASSOCIATION, 
189A, Forest Lake, MN 55025. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available, Omnidenominational. 
Free Details, Acquarian Church, 432-P&S 
PCH, Hermosa Beach, Ca 90254, 


BECOME An Ordained Minister, 
Spread God Word. Free Information. 
World Church, Box 734, Goodlettsville, 
TN 37072. 


UNIVERSITY DEGREES BY MAIL. Le- 
gal, Fast, inexpensive, Free revealing 
details, Counseling, Box 389-SP11, Tus- 
tin, CA 92680. 


HEARING AIDS 


107 


new  Tel-Ear-So 
home by pho 

Audiologist. If aid will help, save БЎР to 
50 % 18 Major Brands, FREE 30 
DAY TRIAL—Cali Toll Free For de yn 
tion, Dept, C20, 1-800-238-5514. Hear- 
ing U. p sm, "1326 Poplar, Memphis, 
TN 381 


HUGE SAVINGS. Eliminate dealer 
markup, Free Trial, Batteries whole- 
sale. Terms Arranged.  Lloyds-PSC, 
Rockford, IL 61104. 


NEW - ine Аа, Би! Batteries, Dis- 


count Prices, rite: 
Rhodes, Dept, 69-A, сен. т. Illi- 
nois 62910. 


HEARING AIDS 


H Ёё 
a J 
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PRICE CATALOG FREE! 


i SUPER SAVINGS! Newest. Finest. 
All types. Buy DIRECT & save up 

Hl to HALF! No salesmen. Sold b 

8 AIR MAIL on HOME TRIAL, FREE 
Catalog. Write: MONEYSAVERS, 

§ Dept. Р5-100, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 

В Not sold in California. 
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alarm "FREE" for 30 days. 


Burglars seek easy targets. Few have the 
daring or the knowledge to challenge the 
new Perim-A-Tron™ Home Security Sys- 
tem. No other burglar alarm under $2,000 
can give you more protection...or match it 
for features that will give you and your fam- 
ily safety and peace of mind. For starters, it 
is wireless, installs in minutes, and is porta- 
ble should you ever move. 


THE BRAIN VS. THE BURGLAR 


Perim-A-Tron's" central console, ог 
“BRAIN”, employs a microprocessor, mak- 
ing it the most advanced security system 
available for consumer use. With 
Tron™ on duty, small sensors monitor doors 
and windows ready to signal the "Brain" 
from as far as 250 feet, in the event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained 85db internal alarm, 
but also a second 95db remote siren to 
augment the inside alarm or for placement 
outside to alert neighbors and police. 

The Perim-A-Tron™ is so easy to live with 
that pets can come and go through partly- 
open windows or sliding glass doors without 
triggering it, yet so vigilant that an intruder 
will set it off before he can enter. 


THOUSANDS OF OPTIONS 


Perim-A-Tron’s™ micro-computer lets you 
choose from thousands of three digit disarm 
codes. Only you know your code. But if 
your son's friend receives a "demonstra- 
tion"; you can easily change the code again 
..and again. You need no specially coded 
key which can be lost, misplaced, or stolen. 
The system even has two separate chan- 
nels, each with its own distinct alarm sound. 
This feature allows you to zone your system. 
For example: Channel 1—house, Channel 
2—garage, or Channel 1—doors, Channel 
2—windows. 


HOW IT WORKS 


Operating the system is simplicity itself. 
When leaving, a light on the console tells you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave the 
house. This variable delay feature, not found 
on some expensive commercial systems, is 
selective so that it can apply only to frequent- 
ly used doors. All other openings would be 
set for instant alarm. Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm. 

If a break-in attempt occurs while you're 
away, an alarm memory light on the console 
tells you so. What's more, after sounding for 


| This pholo shows a 
transmitter & magnet 
Installed. If a break-in 
attempt occurs, the trans- 
mitter and magnet 
become separated irig- 
gering a wireless radio 
signal which activates 
the alarm. installation 
takes only a few minutes 
and doesn't even require 
m screwdriver. 


Protect your Home and Business with 
this new micro-computer burglar : 


erim-A-. 


Parim-A-Tron's'" 20 
button keyboard gives you 


protection a $2,000 commercially installed 
system can't beat. Includes powerful remote horn. 


10 minutes and scaring away the intruder, 
the system shuts off automatically and re- 
sets itself. 


A CONSTANT GUARDIAN 


Leave Perim-A-Tron™ in Test Mode dur- 
ing the day and it will signal when anyone 
leaves or enters. This thoughtful signal will 
not operate the remote horn but gives a 2% 
second warning on the internal speaker 
only. 

If power fails (or is cut-off), the console 
has a battery back-up. And each battery 
powered transmitter/sensor will signal at 
the console if the battery runs low. 

The Perim-A-Tron™ system is highly re- 
sistant to false alarms because it is пої sen- 
sitive to motion or sound. Pets can roam at 
will, curtains can blow in a breeze, you or 
your children can visit the kitchen for a mid- 
night snack— all without setting off an alarm. 


COMING HOME SAFELY 


There is nothing more frightening than 
finding a prowler lurking near your house 
when you arrive home at night. Our system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
glove compartment (it's about the size of a 
cigarette pack). With simple modification, it 
serves as a PANIC device and will set off the 
alarm at the press of a button. 


COMPARE IT 


Hard-wired "commercial" burglar alarms 
can cost $2,000 PLUS a monthly fee (and 
you still never own it). Motion and sound 
detectors cost up to $200 per unit and cover 
only limited areas. Your home may require 
two or three of these units and, in most 
cases, no alarm will sound until AFTER a 
prowler is inside for 30 seconds or more. 
Perim-A-Tron™ combines pre-entry protec- 
tion with micro-electronic circuitry to pro- 
vide the most protection at the lowest cost. 

U.L. LISTED 

The Perim-A-Tron™ Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical safety. To earn 
this listing our alarm was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and test function. 
This tough-to-get U.L. listing resulted from 
the exacting standards engineered into the 
Perim-A-Tron™. 
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YOU BE THE JUDGE 


We urge you to order just the basic 
Perim-A-Tron™ system (pictured above) for 
a 30-day trial period. Use it to protect your 
family while you sleep and to protect your 
home while you're away. Then if you're not 
convinced that the Perim-A-Tron™ is the 
most advanced, efficient security system 
available today, return it undamaged for a 
complete, no-quibble refund—including re- 
turn postage. You are protected by a 90 day 
manufacturer's warranty as well as 
shelburne's 25 year reputation for satisfied 
customers. 


HERE'S HOW TO ORDER 


To order simply. send your check for 
$199.95 plus $5.65 for shipping and han- 
dling to the address below. Credit card 
holders can speed delivery of their system 
by using our toll-free number listed below. 
We will then promptly ship your Perim-A- 
Tron™ unit complete with easy-to- 
understand instructions and decals warning 
that the premises are protected. Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window. Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to cover additional 
openings for as little as $5 each. The in- 
struction booklet is quite useful in helping 
you determine the correct combinations to 
protect your home or office at the lowest 
possible cost. 

Give yourself some peace of mind—order 
a Perim-A-Tron™ today at no obligation. 


Maryland Residents add 5% Sales Tax. 


CREDIT CARD HOLDERS 
CALL TOLL-FREE: 


800-638-6170 


OR 
800-228-2606 
Maryland Residents call 363-4304 


©1981 The Shelburne Company 
Shelburne 
COMPAN 


110 Painters Mill Road Dept. T-52 
Owings Mills, Md 21117 (301) 363-4304 
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Every time you turn around, the cost of 
everything seems to go up. 
— Including car repairs. 

But there 1s one thing you put in your car 
that, comparatively speaking, actually costs less. 

The Fram Extra Life air filter. 

Inside, instead of one filter, you get two. 

One traps small particles of dirt. The other 
holds large particles. 

As a result, the Fram Extra Life holds 50% 
more dirt and lasts 5096 longer than the old Fram 
single-stage filter.* 

But it doesn't cost any more. 

So why not switch to the Fram Extra Life? 
(Theres a filter that fits every popular car, 
imported or domestic.) 

You get extra protection. 

Plus extra life. 

At no extra cost. 


FRAM 23 
- 


Fram and Autolite are Bendix Compames 
Fram Corporation, Providence. Rhode Island 02916 


* Results may vary according to cars condition, filter change interval and where and how you drive. 


ине Kings and Box, 1 mg. “tar”, 0.2 mg. nicotine; 100's, 3 mg. 
“tar, 0.4 тд. nicotine av. per cigarette by ЕТС method. 


The pleasure is Баск. 
99% tar free. 


1 MG TAR 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


